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1.0

1.1

1.2
1.2.1
1.2.1.1

1.2.1.2

SECTION 1

INTRODUCTION

INTRODUCTION

The time-code generator system consists of two units: the Airborne Time-
Code Generator (TCG) and the Ground Preset Unit (GPU). The TCG is a
completely self-contained unit which generates a serial time code for per-
iods up to a day using a self-contained battery. The GPU is used to charge
the battery in the TCG, preset the time of day, and check the output code
for correct format.

Overall Description

The airborne TCG is housed in a miniature package consisting of a recharge-
able battery of six silver-zinc cells, a 1 megaHertz oscillator, and four
printed-circuit boards containing integrated circuits and discrete compon-
ents used in the power supply and modulator. The complete system operates
from a regulated +5 volts obtained from the battery.

The ground unit (GPU) is used to preset the time in hours, minutes, and sec~
onds info the TCG. The output of the TCG is read by the preset unit to in-
sure all circuits are operating properly. The internal battery of the TCG is
charged and the voltage checked by a panel meter on the GPU. Automatic
cutoff is provided for unattended charger operation.

Equipment Specification

Airborne Time-Code Generator

Time-Base Oscillator

Stability: 1x1077 per 24 hours ofter temperature stabiliza-
tion.
Frequency Change: Less than +5 x 10~C over temperature range 0 to

60 degrees C.
Signal Outputs

All Outputs are short-circuit-proof to ground.

o 1o

Time Code Format

XR3 time code modulated on a 1000 Hz carrier frequency
(20-bit code, 25 pps bit rate). Modulation ratio adjust-
able from 2:1 to 6:1. Output level is a nominal 3 volts
peak-to-peak into a 1000 ohms to ground. (J2)

1-1

Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0




pproved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0
FLOW CORPORATION

c. 100 kHz Sine Wave

Signal level 1 volt peak-to-peak into 10,000 ohms load
to ground. (J3)

1.2.1.3 Operating Controls

a.  Switch, Power OFF-ON. Turns off internal battery when
equipment is not in use.

b. - Switch, OPERATE-RESET. Used to reset generator fo zero

if ground preset unit is not available.

1.2.1.4 Output Connectors

a. External preset connector J1 (Deutsch DSM04-7-155) con-
nects the generator to the GPU for charging battery and
presetting time.

b. Code Output J2 (Miniature coax - UG1468/U) connects
the serial time code to desired load. (Need not be con-
nected during preset; however, if connected to modulated
code input of Preset Reader, will provide a backup check
of code accuracy after removal of umbilical.)

c. 100 kHz output J3 (miniature coax UG1468/U) connects
- the 100 kHz sine wave to desired load.

1.2.1.5 Equipment Mechanical Specification

a. Size (See Figure 1.1 for mounting dimensions)

Approximately 6-1/4 x 3 x 2-7/8, including mountingbase.
The unit is designed for direct mounting and no vibration
isolators are provided.

b. Weight

Approximately 35 ounces.

1.2.1.6 Environmental

a. Vibration
5 g's to curve B of MIL-STD-810A.
E. Shock

15 g's 11-millisecond duration in all three axes.

1-2
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o

Temperature and Humidity

0 to 60 degrees C at relative humidity of up to 95 per-
cent, without condensation.

d. Altitude
To 100,000 feet.
1.2.2  Ground Preset Unit Specification

1.2.2.1 Operating Controls and Indicators

a. Power Switch S1 OFF-ON. Controls primary ac input
power.

b. Charger Switch S2 ON-OFF-TRICKLE. Controls opera-
tion of battery charger. Normal position during battery-
charge cycle is ON.

Mode Switch S3 CLEAR-SET-STOP-RUN. Allows preset
of time in airborne generator. CLEAR resets all registers
to zero. SET allows preset of hours, minutes, and seconds
into TCG, using pushbutton advance switch. STOPresets
minor counter in TCG to zero, register remains at preset
value (no output code). RUN mode is normal mode of op-
eration. The first register advance occurs one second after
unit is switched to RUN mode.

Time Set pushbuttons ADVANCE HOURS (S4), ADVANCE
MINUTES (S5), and ADVANCE SECONDS (S6). Depress-
ing these switches cause the time to advance in the respec-
tive registers.

Display Bulbs V1 to V6. The Nixie display exhibits the
register in hours, minutes, and seconds. The advance of
the register time is "on time" with the code.

o

e

|o

-

Meter M1 shows the state of charge of the battery in the
airborne TCG. A fully-charged battery is at 9.6 volfs.

1.2.2.2 Output and Input Connectors

a. J1 - Input Power MS3102A-10SL-3P.

ﬂi_n_ Function

A 115 volt, 50 to 400 Hz
B 115 volt return

C Chassis Ground

1-3
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b. J2 - Deutsch DSM04-7-15P. Connects the GPU to the
TCG. (See Dwg C-4896-70002)

c.  Modulated Code J3 (BNC). Monitors the input code
from the TCG.
d. One-Pulse-Per-Second J4 (BNC). Provides method for

determining exact synchronization of generator. The
leading edge of the +4-volt pulse is "on time". The
pulse is 40 ms wide.

e. DC Code J5 (BNC). Monitors detected code.

1.2.2.3 Package

Overall dimensions are 5-1/4 inches high by 6-1/2 inches wide front
panel. (May be rack-mounted by providing extensions.) Unit extends
12 inches behind front panel. Add 2 inches for mating connector and
cable.

1.2.2.4 Power Input

The unit operates on 105 to 125 volts, 50 to 400 Hz, single-phase.
Power is less than 40 watts, depending upon battery-charger require-
ments.

1.2.2.5 Battery-Charger Rate

The charge rate is a constant current providing a 85 percent charge
in approximately 12 hours or less. The current shuts off as the volt-
age approaches 9.6 volts across the battery. The unit may be oper-
ated while the charger is working.

1.2.2.6 Fuses

The equipment is protected by the following fuses:

Fuse Type Function

F1 1/2 Amp MDL AC primary

F2 1/4 Amp AGC +15-volt supply

F3 1/16 Amp AGC +200-volt display
1-4
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SECTION 2

INSTALLATION

2.0 INSTALLATION

2.1 Ground Preset Unit

a.  The GPU may be rack-mounted in 5-1/4-inch panel height
by the addition of extension plantes on the front panel.
Optionally, the unit may be placed on the bench.

b.  Connect the GPU to a source of ac power from 105 to 125
volts ac, 50 to 400 Hz. Avoid power lines with excessive
surges, since the unit may be damaged by line voltage in
excess of 175 volts ac for even short durations.

o

Connect the preset unit to the TCG by use of cable W1

which is prepared according fo Section 2.3. The cable is
connected from J2 of the GPU to J1 of the TCG.

2.2 Airborne Time-Code Generator

a. Install the TCG in a position with base down. Other posi-

B tions may result in a decrease of battery life. Caution: when
charging battery, airborne TCG must be mounted with mount-
ing plate down or battery will leak with possible damage to
the circuit boards. See Figure 1.1 for mounting dimensions.
Use four each 6-32 screws to restrain unit. (Note that the
mounting plate may be removed and other more suitable
plates used, if required. Consult factory for any additional
mounting requirements.)

1o

Airborne TCG Installation After Preset

In some applications, the generator is preset at some loca-
tion remote to the aircraft and the generator carried to the
aircraft and installed while operating. Do not operate con-
trol switch while installing. The unit must remain ON and
OPERATING during installation. After securing mounting
base, connect coax connectors to J2 and J3. The large
multi-pin connector J1 is not used during normal operation.
This connector is only used on the ground to preset the gen-
erafor and charge the battery.

2-]
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2.3 Cables

The TCG is connected to the GPU by a cable W1, which should not
be longer than 15 feet in length. A longer cable requires shielding.

a.  Cable WI

Connector P1 (TCG end) Deutsch DSM07-7-15pP
Connector 62 (GPU end) Deutsch DSM07-7-155

Connect pins indicated below with a No. 20 stranded wire
Type B20, or equal.

Connect pins 1, 2, 3, 4, 5, 6, 7, 8 10, 13, 14, 16, 17, and
19.

Omit pins 9, 11, 12, 15, and 18.
b. Cable W2 (Power Cable - Preset Unit) _
Connector P1 MS3106A-~10SL-3S with cable clamp MS3057-4.

Connect power cord to pins as below.

Pin A 115-volt ac

Pin B 115-volt ac return

Pin C Safety Ground
2-2
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SECTION 3

OPERATION

OPERATION

Charge Battery

The TCG (Time-Code Generator) is operated only from the battery,
so for reliable operation, the battery must be charged properly to
obtain the operating time required. The following steps are to be
observed.

Connect Airborne Time-Code Generator to Ground Preset Unit
using cable W1 as in Section 2. Connect GPU to the power line.
Perform the following steps on the GPU.

a. Turn switch S1 to ON. Nixie display lights up.
b. Place CHARGER switch 52 to ON.
c. Observe meter M1. Voltage should read between

5 and 9.6 volts, depending on state of charge.

Airborne Time-Code Generator

a. Place power switch to OFF during charge. The gen-
erator is still operable if the GPU is connected and
the charge time is minimized with this switch OFF.

b. Keep 52 in OPERATE position at all times.

Keep charger at the ON position. The meter M1 should read 9.6
volts after the battery has charged. (Up to 16 hours, depending on
state of charge). At 9.6 volts, the charger will cut out. If it is de-
sired to keep unit at full charge for standby operation, charger
switch should be placed into TRICKLE. This reduces the possibility
of gassing off the water in the battery.

Preset Generator

The generator may be preset any time while it is connected to the
GPU. Observe the following steps.

3-1
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a.

Place Mode Switch S3 into CLEAR position, then move
to SET. The register display now reads all zeros.

|o~ .

Depress ADVANCE button until a forthcoming time is
preset into the hours, minutes, and seconds register.

o

Place Mode Switch S3 into STOP position as soon as
correct time is set into register.

d. Wait for clock time to equal register time. Turn Mode
Switch S3 to RUN the moment this time is reached. The
register will advance one second later.

| ®

Observe the operation of the display. The time will
advance normally if the unit is operating correctly.

NOTE: Several seconds may elapse before a correct
time is read ofter starting. This is due to the AGCin
the reader adjusting to the signal Tevel.

Turn TCG power switch to ON. IMPORTANT.

g- Remove the large connector from the TCG. The unit
is now ready for operation.

I

3.3 Operation

The generator will operate for a period up to 24 hours on one charge,
depending upon the condition of the battery and temperature of oper-
ation. The generator may be turned OFF any time during operation

to conserve the battery charge. The charge will be substantially the
same for several days or longer, depending on the condition of the
battery. After usage, turn generator OFF. If the unit is to be stored
for extended periods of time, run generator until battery is discharged
to 5 volts, then turn OFF. Battery condition may be checked at any
time by plugging in the GPU. Be sure charger switch is OFF, to check
level of battery.

3.4 Emergency Operation

The generator may be run without a GPU for preset by placing the
OPERATE-RESET switch into the RESET position and returning to
OPERATE position. The unit counts from zero time through 24 hours
and repeat. The battery must be in a charged condition for operat-

ing.

3-2
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4.0

4.1

4.1.1

4.1.2

4.2

4.2.1

SECTION 4

MAINTENANCE

MAINTENANCE

Maintenance - Airborne Time-Code Generator

There are two items requiring maintenance in the TCG. The battery
needs an occasional check for fluid level, and the oscillator requires
a frequency adjustment.

Battery-Level Check

Charge battery to full capacity. (See Section 3.1). Remove mount-
ing plate from bottom of unit by removal of the two rows of screws.
Remove the left side cover nearest the power switch. This exposes
the battery and oscillator. See Appendix | for detailed instructions
on the care of the battery.

Oscillator Frequency Check

WARNING: Do not reset oscillator unless source frequency has a

frequency of better than p part in 107. Observe frequency at the

100 kHz output connector. Adjust frequency by inserting a minia-
ture screwdriver into the adjustment hole on the bottom of the unit.
The mounting plate must be removed to reach this hole.

NOTE: Clockwise rotation of control decreases frequency with an

adjustment sensitivity of one part in 1076 for each half-turn of ro-

tation.

Check operation by running unit against standard such as WWV for
24 hours, and observe time drift. Drift should be less than 50 ms in
a normal room environment for a 24-hour period.

Preset Unit Check

Battery Charger Cut-Off Voltage Check

The GPU requires periodic checking to see if the meter and charging
circuit is operating correctly.

4-1
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battery, as per paragraph 4.1.1. Place a 1000-ohm resistor between
the red battery lead (disconnected from battery) and the return blank
lead (ground). Connect a calibrated digital voltmeter across the re-
sistor. Measure voltage. Adjust R5 in charger if voltage is not be-

' Connect TCG as in paragraph 3.1, except remove terminal + from
tween 9.25 and 9.35 volts. Reconnect battery lead.

4-2
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SECTION 5

THEORY OF OPERATION

5.0 GENERAL

The Airborne Time-Code Generator (TCG) performs the following
functions:

a. Generates serial time-of-day code modulated on a
1000-Hz carrier.

b. Provides a 100~-kHz sine-wave output.

c.  Operates for 24 hours on self-contained battery.

d.  Can be remotely preset and monitored by the
Ground Preset Unit (GPU).

e.  Internal TCG battery is charged by GPU.

The Ground Preset Unit (GPU) performs the following functions:

a Contains reader circuit to decode and display serial
time code.
b. Has control circuits to stop and preset TCG.
c. Contains battery charger and meter to charge and
monitor the voltage of the internal TCG battery.
d. Operates from 115-volt, 50- to 400-Hz power.
5.1 Airborne Time-Code Generator
5.1.1 Input Circuits

The diagram of the chassis wiring is in Fig. 5.1. This shows the input
panel connector J1, the oscillator Y1, the battery, series regulator,
and bottom board connector. The battery voltage is reduced to +5
volts by the series regulator Q1. Panel switch S1 removes battery
from circuit. Panel switch S2 is used as a reset of internal dividers.
The generator starts at zero time when this switch is depressed and
released. The oscillator output is a one-mHz (megaHertz) signal

5-1
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which is a square wave of 4 volts amplitude from O volts to +4 volts.
The battery voltage is 9.6 volts at full charge (with charger on), and
drops to approximately 6 volts when the unit becomes inoperative.

5.1.2  Input-Output Board PC-1

The board PC-1 plugs into the connector P1 mounted on the chasis.
The 19-pin connector is on one end of the board and connects this
board PC-1 to the chassis and output connector wiring. The second
board PC-2 plugs into the male pin which protrudes from the compon-
ent side of this board. The input-output board PC-1 performs the fol-
lowing circuit functions:

a. Regulates battery voltage to +5 volts.
b. Divides 1-mHz signal to 1000 Hz.

c. Modulates code on 1000-Hz carrier.
d. Generates 100 kHz sine wave.

e. Provides termination and filters input

signals from GPU.

5.1.2.1 Power Regulator

The output of the battery is regulated by the series regulator in the
chassis. The regulator amplifier consists of Q1 and Q2, and associated
circuits on PC-1. Q1A is an emitter-follower which has an almost con-
stant output voltage driving the second zener diode CR2. The voltage
from CR2 is fed to one side of the differential amplifier Q2A and Q28B.
The base of Q2B is driven from the divider R13 and R12 which monitors
the regulator output. Transistor Q1B is an amplifier which drives the
external series regulator. Table 5.1 shows voltages at each transistor
element for this board.

5.1.2.2 Divider - 1 mHz to 1000 Hz

This divider, located on the PC-1 board, is a flip~flop divider chain
consisting of divide-by-five and divide-by-two circuits. All of the
digital circuits use a low-power R-S Master-Slave integrated-circuit-
type flip~flop. Data sheets for the items used are to be found in the
Appendix. Note that all flip~flops are externally connected (Q to
Reset gate input and Q to Set gate input) to provide the logic equiv-
alent of the J-K flip-flop.

5-2
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5.1.2.3

All logic circuit elements are powered from the +5 and ground supplies.
Output logic levels are specifically described in the product bulletin
but, generally, all signals described as a 0 logic level is between 0 and
+0.2 volts, and a 1 logic level between +4 and +5 volts. Waveforms are
very fast — in the order of 20 to 20 ns rise and fall times.

Divider waveforms are shown in Fig. 5.5. These waveforms are identical
for all dividers, and differ only in pulse rates. Shown are the flip-flop
waveforms for all the circuits.

The divider on PC-1 consists of a series of = 5 and + 2 stages. Flip-flops
Al, A4, A2 are a < 5 circuit, and A3 a binary divider stage. These divide
the 1 mHz down to a 100 kHz square wave. This square wave is fed to the
100-kHz shaper. (See Section 5.1.2.4). The 100 kHz is further divided
to 1 kHz by two successive < 10 circuits comprised of A5, A7, A6 (< 5),

8 (22), A9, Al1, A10 (= 5), and A12 (+2). The output of Al12is a 1000-
Hz square wave.

All dividers have a common reset line on pin 5. This reset line normally
sits at +5 volts, held by R37. The reset signal, a 0, forces all flip-flops
to logic O output on pin 12 (Q output). The reset is present when the
unit is first preset by the GPU, or when S2 on the front panel of the
TCG is pushed to RESET.

The output of A12 (1000-Hz square wave) is fed out to the connector Pl
pin 6. It is jumpered back to the board on pin 22. This jumper may be
removed during test and a 1-mc from the oscillator Y1 or external signal
from a generator fed into pin 22. These higher-speed signals allow more
rapid testing of the registers by speeding up operation of the slowerstages.

Modulator

The code output from the generator is modulated on a 1000-Hz carrier.
This modulator is found on PC-1 and consists of a sine-wave shaper, a
modulator, an amplifier, and output stage. The 1000-pps square wave
is filtered in L1, C8, C9 into a 1000-Hz sine wave. Capacitors C8 and
C9 are selected so that the zero crossing of the sine wave is in synchro-
nism with the input square wave. Transistor Q4 is a FET, and provides
a high-impedance output for the tuned circuit. The modulator is aFET
Q3. This transistor clamps a percentage of the sine wave to ground as
selected by the modulation-ratio potentiometer R19. Modulation ratio
can be set between 0 and 100 percent by use of this control. The mod-
ulated signal is fed into the differential amplifier Q5. The Q5B input
is a feedback input, and is used to reduce the output impedance. The
feedback is fed through the network R23, C13, and R22. The output

5-3

Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0




Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0
FLOW CORPORA’TION

driver transistor is Q6B. The output is coupled by a capacitor C12 which
eliminates the dc offset. Levels of quiescent voltage of all transistors
may be found in Table 5.1. The output ac level is 3 volts peak-to-peak
under no load. Output impedance is under one hundred ohms, but power
limitation restricts the load resistor to greater than 1000 ohms.

5.1.2.4 Sine-Wave Shaper - 100 kHz

The 100 kHz square wave from flip-flop A3 is converted into a sine wave
by the network L2 and C15, C16. The output of this network is fed to Q7
and then coupled to the output amplifier Q8A and the driver transistor
Q8B. The output level is a T volt peak-to-peak, with an output imped-
ance of approximately 250 ohms.

5.1.2.5 Input Filters

The signals used by the preset unit (GPU) to set in a desired time-of-day
are filtered on this board PC-1 before being used by the register and di-
vider. The filter capacitors C1 through C5 are used to protect the CLEAR,
SET, ADVANCE SECONDS, ADVANCE MINUTES, and ADVANCE HOURS
lines from external noise pulses on the preset line. The pull-up resistors RI
through R5 insure a logic 1 at the input of all gates when preset unit is dis-
connected.

5.1.3 Divider-Decoder Board PC-2

The divider-decoder board is used to divide the 1000-pps signal output
from PC~1 down to 1 pps, and to generate waveforms used in the construc-
tion of the code format.

5.1.3.1 Divider Flip~Flops

The 1000-pps signal is divied by two = 2 flip-flops A17 and A16. This is
followed by <5 D15, D16, and D17. The output of D17 is 50 pps. This is
followed by a =2 A12 giving 25 pps, the basic code rate. This 25 pps is
divided down to 1 pps by two =5 chains A19, A20, A21, and A22, AZ3,
AlS5.

5.1.3.2 Code Format

The function of the gates A1, A2, and A3 is to generate the basic code
elements of code zeros, code ones, and code markers. These elements

Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0




l A&proved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0
FLOW CORPORATIO

Z

are width-coded, and are inserted into the code format at appropriate times.
The code elements have the following lengths:

Code 0 12 ms
Code 1 24 ms
Code Marker 36 ms
Code Bit Period 40ms (25 pps)

The code format may be found in the Fig. 5.5, which shows all waveforms.
Note that the trailing edge of each code element is "on time".

The code zeros (inverted) are viewed at pin 14 of the gate Al, code ones
at pin 5 of Al, and markers at pin 10 of A3.

The code ones are gated by the output of the register scan gates coming
into Al pin 10. The code ones are on Al pin 9. The output of Al pin 8

is the code ones (inverted). The zeros and gated ones are "or" gated, and
the output of A2 pin 14 is the code zeros and ones. These are gated inA2
pin 1 and 2 by the pin 10 output of A15. This removes all moculation from
the code during the last 0.2 seconds of each second. The code marker is
gated on once each second during code element 25, forming a marker with
the trailing edge on time at the second. The combined and completed code
is found at pin 5 of A2. This code is fed to the modulator through inter-
board pin 3.

5.1.3.3 Decoder X signals

The divider A19, A20, A21 is a = 5 with 25-pps input and 5-pps output.
The flip-flops have five combinations in the divide-by-five cycle. These
five combinations are decoded into a five-line output, each one for a
given period of 40 ms. Only one line is a "one" at any time. See wave-
forms, Fig. 5.5.

5.1.3.4 Decoder Y Code Group Gates

The dividers A22, A23, and A15 form a =5 chain with 5-pps input and 1-
pps output. These five combinations are decoded into five separate sig-
nals which are observed at the outputs of the gates A7 pin 8 (YO0), A7
pin 14 (Y1), A6 pin 8 (Y2), Aé pin 14 (¥3), and A15 pin 12 (Y4). These
signals are used to gate out groups of code scan outputs. The group GO
is gated by Y0, G1 by Y1, G2by Y2, and G3 by Y3. These four scan-
gate groups are obtained from the register board PC-3. The outputs of
these are "or" gated, and the output of Al4 pin 10 are the scan-gate
outputs which gate out the code "ones".

5-5
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5.1.3.5 Register Seconds Advance

The inputs to the register board PC-3 are through A18* pin 5 and A18*
pin 8. The double inversion does not modify the 1-pps signal, except
during the preset. Nommally, the inputs of A18 pin 6 and Al18 pin 9
are "ones". During preset the SET line is a zero, making the output
of A18 pin 5 a one. This enables the following gate, and successive
grounding of the ADVANCE SECONDS line advances the seconds reg-
ister one second for each push of the preset switch. Since the code
scan must take place before the new number appears in the register
display, the advance of the numbers must be done slowly to prevent
passing the desired number.

*On PC-2 board.

5.1.4 Register Board PC-3

The register board is the third board in the stacked assembly. |t con-
tains the flip-flop dividers which generate the BCD (binary coded
decimal 8 - 4 - 2 - 1) time-of-day. The condition (zero or one) of
the register flip-flops are scanned once each second to generate the
new second-minute-hour time-of-day code.

5.1.4.1 Register Flip-Flops

The time is stored in the register counter flip-flops. The dividers are
weighted in a BCD 1-2-4-8 format. The seconds divider is a divide-by~
ten, followed by a divide-by-six. The waveforms are on the Waveform
Drawing Fig. 5.5. The designation of each flip-flop, such as 10S (10
seconds), indicates the time at which the flip~-flop first is set, and is
also the weight of the code-bit element.

The register counts up to 23:59:59 and recycles to zero. The final
divider chain is a divide-by-twenty-four counter to provide for the
hours cycle.

5.1.4,2 Code-Scan Gates

The scan gates are used to generate the "ones" information in the out-
put code. For example, if the 10S (ten-second)flip-flop is set, the cor-
responding bit in the code is a "one". In like manner, all of the 20bits
in the code are controlled. The scan gate opens the path from the flip-
flop to the "one gate" on PC-2 over the first twenty periods of the twen-
ty-five-pulse-per-second code. The scan gates are in a series sequence.

5-6
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The two-second (25) flip~-flop, for example, is scanned by the X3 signal.
The output of this gate appears on pin 6 of the interboard connectors as
G3 (Group 3). The G3 signal is gated on PC-2 at time Y3. The effect
is to open the gate to the 2S flip-flop at X3, Y3 time. The twenty gates
are opened in sequence so that the 20 flip-flops are scanned in order
from high order to low order.

5.2 Ground Preset Unit
(Dwg R 4896-71006)

The Ground Preset Unit operates during the battery charge and time pre-
set periods. The following circuits will be discussed in detail:

a. Logic power supply.
b. Battery charger.

c. Preset circuits.

d. Reader-display logic.

High-voltage regulator.

e
In addition, the individual cards are described in detail.

5.2.1 Logic Power Supply

(Dwgs 4896-7T001 and 4896-71002)

The logic power supply provides the regulated +5 volts for the operation
of digital integrated-circuit boards. In addition, it provides an unregu-
lated +15 and =15 volts, which are used by the battery charger and AGC
boards.

The power transformer is provided with +5 percent taps for adjustment of
incoming voltage for marginal power operation, although the normal oper-
ating range is from 105 to 125 volts ac.

The transformer has the following specifications:

Pins Winding Voltage

1(2), 3(4) Primary 115 volts, 50 to 400 Hz, +5% taps
5 6,7 Secondary No. 1 7.0-0-7.0 volts, 5 amperes

8, 9, 10 Secondary No. 2 12.0-0-12.0 volts, 0.2 amperes
11, 12 Secondary No. 3 160 volts, .030 amperes

All voltages are rms read across windings with an isolated meter.

5-7
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The output of secondary is full wave rectified by CR1 and CR2 with filter
capacitor C1. The output is approximately 9 volts, unregulated. Thisvolt-
age is regulated by the series pass transistor Q1 with A2 as an emitter-
follower driver.

The plus and minus 15-volt supplies are rectifed by full-wave rectifiers
on the regulator board. The output of the plus 15-volt supply is from
pin 13 on A108 and filtered by C2. This current is used to charge the
battery in the TCG. The minus 15-volt is from pin 16 of A108. This
voltage is used as a bias on the battery monitor and as a supply for the
AGC board AT01. '

Battery Charger

The battery charger is a simple resistor current-limited supply with a
shunt regulator. The basic charge current comes through a 35-ohm re-
sistor R3 for a nominal 200-ma charge current for normal CHARGE setting,
or a 330-ohm R4 for a 20-ma trickle charge. The output of the batteryis
monitored by the meter and the viewing network CR4 and R5. The poten-
tiometer R5 is adjusted to turn on the shunt regulator transistor Q4 when
the voltage of the battery reaches the peak charge value of 9.3 volts.
The base of the transistor Q4 is held negative until the battery nears the
full charge voltage. At this point, the Q4 is turned on until all of the
charger current is shunted by this transistor. The Appendix contains com-
plete instructions on care and maintenance of the battery.

Preset Circuit Operation

The switch S3 is used in conjunction with the pushbutton switches S4, S5,
and S6 in setting a desired time into the airborne time-code generator.
The following listing shows the effect of each position of S3 on the air-
borne time-code generator.

a. CLEAR Register reset to 0, Divider reset to 0, no code output.
b. SET Divider operating, code output, register not advancing
. at 1 pps, register may be advanced by pushbuttons 54,

S5, or Sé.

c. STOP Divider reset to O, register static at preset number, no
code out.

d. RUN Generator operating independently. All input circuits
open.

5-8
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Note that while in the STOP position, the code is not generated and the
reader does not function. The number last read will be in the display reg-
ister. When the unit is switched to RUN, a short time may elapse for the
reader to be synchronized to the incoming code before the correct number
appears. (AGC time response).

Reader Logic

The reader logic is comprised of diode-transistor integrated-circuit pack-
ages mounted on seven circuit boards. The exact specifications for each
package may be seen in the Appendix. However, as a general rule, the
logic modules operate from the +5-volt to group supply. All levels of
signals are 0 to +0.2 volts for a logic 0, and 4.0 to 5.0 for a logic 1. The
linear amplifiers on the AGC card (A101) are operated from +12 and -6
volts derived from the + and ~15-volt supplies. The basic logic rulesare
to be found in the logic circuit specifications, and are not repeated here.
Waveforms are presented with each circuit card description.

Overall Operation

The reader unit consists of the following logic divisions:

a. Automatic Gain Control - Trigger Board A101
(Dwg D4876-70506)

b. Code Decoder Board A102 - (Dwg 101-40121)
c. Counter (<10) A103 - (Dwg 101-40409)

d. Divider-Decoder Board A104 - (Dwg 101-40122)
e. Time Register ~ Seconds-Minutes-Hours A105,

A106, A107 (Dwg 101-40106)

The function of the reader is to read the incoming code bit by bit, into
the display register (scan-in code). The code is generated during the
first 0.8 seconds of each second, and defines the time at the beginning
of that code frame. (See time-code format.) During the first second,
the code is read into the display one element at a time, so that at the
end of 0.8 seconds, the time at 0.0 seconds is displayed. At the stort
of the next second, the time in the register is updated by one second,
so that the time display is "in phase" with the real time as generated.
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Since the updated time in the register is identical fo the time coded in the
time code, the scanning in of the time into the display register does not
change the number in the display unless the incoming time bit is in error.
Errors in the generated code are observed as changes in the display during
the second aofter the normal advanced time.

5.2.4.2 Automatic Gain Control - Trigger Board A101
(Dwg D4876-70506)

The AGC trigger board receives the incoming code and detects two points
on the wave with the level triggers. One trigger is set at the zero crossing
level, so that each cycle is reproduced as a square-wave output. The sec-
ond trigger is set to trigger on the "large cycles" of the code. The outputs
of this trigger are only present when the tops of the large cycle are present,
and only for one polarity. That is, the positive cycle top is detected and
the negative cycle top is not. The outputs of each cycle trigger (EC) and
large-cycle trigger (LC) are fed to the code-detector board. The output
signal is approximately 2 volts peak-to-peak over the AGC range.

5.2.4,3 Code-Detector Board A102
(Dwg 101-40121)

The code-detector board receives the LC trigger and EC trigger and decodes
these signals into weighted code elements in zeros, ones, or markers. The
outputs of the board are shown in Fig. 5.6. These outputs occur a millisec-
ond ofter the end of the code bit. Since all the code bits occur with trail-
ing edge "on time", these outputs all occur at the same relative time at a
25-pps rate. The pulse Al (pin 14 of A102) occurs for each code bitalong
with CO (pin 15 of A102) if the bit was a zero, C1 (pin 11) if the bit was a
one, or M1 (pin 12) if the bit was a one-second marker. The jumpers from
D1, D2, D4, and D8, and the complements are connected to the gates at
the inputs of the three-code element flip-flops which determine the pres-
ence of a zero, one, or marker. The large-cycle counter is composed of
the two divide-by-two counters, followed by the D1 FF, D2 FF, D4 FF,

and D8 FF, all connected as binary counters. The three-code element
flip-flops O, 1, and M1 flip-flops are set as the large~cycle counter ar-
rives at numbers corresponding to the cross-over count between the length
of a zero, one, and marker-code element. The listing below shows the
setting of the code-element gates. ‘

Large-Cycle Counter Function
8 Set "0" flip-flop
20 Reset "0" flip-flop - Set "1" flip-flop
32 Reset "1" flip-flop - Set Marker flip-flop
5-10
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5.2.4.4

5.2.4.5

5.2.4.6

Therefore, the reader determines that the code element is a binary zero if
the large~cycle count is between 8 and 20 (zeros are 12-ms long); a binary
"one" is between counts of 20 and 32 (ones are 24-ms long); a marker from
count of 32 up (markers are 36-ms long). These counters provide a large
tolerance for noise, and should read the code with great precision.

Cycle Counter A103
(Dwg 101-40409)

The cycle counter is a BCD-connected, divide-by-ten counter which is
used to count each cycle. The output of this counter is used to advance
the divider-decoder board counter. The cycle counter has a 1000-ppsin-
put which is the EC signal from the code trigger. The counter output isat
100 pps (every 10 ms). This counter is reset by the end of code-bit signal
every 40 ms.

Divider-Decoder Board A104
(Dwg 101-40122)

The divider-decoder board is used to generate a group of five x andfive Y
signals which together define any of the twenty-five code-bit periods in
the time cycle. The binary counters at the input of this board divide the
100-pps down to 25 pps, the code-bit rate. The three flip-flops in the di-
vide-by-five reduce the rate to 5 pps. The five states of these flip-flops
are decoded into the X0, X1, S2, X3, and X4 signals. The last three flip-
flops on A104 divide the 5-pps signal down to 1 pps. The states of these
flip-flops are also decoded into five Y signals, YO through Y4. The X and
Y signals are used to scan in the time-code bits into the respective flip-
flops. The combination of X and Y signals define any of the 20 code-bit
positions.

Register Boards A105, A106, A107
(Dwg 101-40106)

The three register boards each consist of a BCD-connected divide-by-sixty
counter (or divide-by-twenty-four for A107). The flip-flops which consti-
tute the storage elements in this counter each have a parallel entry gate
which allows individual set or clear of any flip-flop element in the coun-
ter chain. This parallel entry is controlled in time sequence by the X and
Y counter which opens each series of parallel entry gates according to the
weight of the input-code bit. If the bit is a zero, the corresponding flip-
flop is cleared; if a one, the flip-flop is set. The purpose of connecting
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5.2.4.7

these flip-flops in a counter chain is to provide for advancing the count in
the register at the second so that the register display corresponds to the real
time represented by the code.

The entry into the register are the C1 or CO lines which represent the code
ones and code zeros. The C1 line becomes a logic 1 when the flip-flop cor-
responding to the code element is to be set and the CO line becomes a logic
1 when the flip-flop is to be cleared.

Display Drivers V1 to V6

The displays and drivers are mounted behind the front panel, and display
the contents ot the register. The flip-flop outputs and complements are fed
to the Nixie driver modules*. The high voltage (+200V) is fed into pins 11
of each module, and the logic return for the decoders is on pin 12, which
sits at +2 volts. The zener diode |N702, mounted behind the V1 driver, pro-
vides this bias for the Nixie driver.

*Burroughs Bipco Type 8211-P (Data Sheet in Appendix)
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Table 5.1

TRANSISTOR VOLTAGES

TRANSISTOR ELEMENT VOLTAGE
Symbol Type Emitter Base Collector

) QlA MD3251AF 5.0 4.4 0

Q1B MD3251AF Egatrery Egottery” 5.0

Q2A SP8888 3.0 3.6 EBaffery-] .0

Q2B SP88s8s 3.0 3.6 +5

Q3 2N2843 0 ov

Q4 2N2608 +2.5 +5.0

Q5A MD3251AF +3.0 +2.4 +0.6

Q5B MD3251AF +3.0 +2.4 0

Q6A SP888s 0 +0.6 +3.0

Q68 SP8888 +2.4 +3.0 +5

Q7 2N2608 +4.5 +5.0 0

Q8A SpP88ss +1.5 1.8 3.5

Q8B SP888s +3.0V 3.5 ' +5.0

NOTE: All voltages measured with S2 in RESET position.
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APPENDIX |

BATTERY CHARACTERISTICS

1.0 INTRODUCTION

1.1 The YARDNEY SILCAD cell is a silver-cadmium cell which differs con-
siderably from the more familiar lead-acid cell and, to a certain extent,
from other alkaline cells such as nickel-cadmium, nickel-iron, etc. The
silver-cadmium cell also differs in operation and performance from the
Yardney Silverce! (silver-zinc) cell.

Silver (the positive electrode) and cadmium (the negative electrode) are
employed as the active elements, while the electrolyte isastrong solution
of postassium hydroxide (KOH). The techniques for operating the Yardney
Silcad cell are quite simple, and should be followed closely for optimum
performance.

1.1.1  We recommend that the entire instruction be read carefully before using
the Yardney Silcad cell.

2.0 °~ PRECAUTIONS

2.1 For Handling or Accidental Exposure to Electrol yte

2.1.1 General Comments

The electrolyte (a strong solution of potassium hydroxide) is alkaline and
corrosive. It should be handled with care. If neglected, the electrolyte
will cause serious burns when it is permitted to come in contact with the
eyes or skin. Alkali-proof apron, rubber gloves and splash-proof goggles
or a face mask are recommended for personnel engaged in the filling and
servicing of Silcad cells.

2.1.2 Antidotes, Internal

Give large quantities of water and a weak acid solution such as vinegar,
lemon juice, or orange juice. Follow with one of the following: white-
of-egg, olive oil, starch water, mineral oil, or melted butter. Obtain
medical attention at once.

Al-1
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2.1.3.1

2.1.4

2.1.5

2.1.6

2.2

2.2.1

Antidotes, External

Thoroughly flush the offected area (skin or eyes) with large quantities of
clean, lukewarm water. Neutralize, if possible, with a saturated solution
of boric acid. Vinegar, lemon juice, acetic acid, etc., may be used on
the skin, but should never be used for the eyes. Obtain medical atten-
tion at once.

Washing Glassware

The electrolyte is somewhat corrosive to glass. All beakers and syringes
should be thoroughly washed with water following their use.

Carbon-Dioxide Absorption

Store the electrolyte in closed alkali-resistant containers, as it absorbs
carbon dioxide from the air. Prolonged exposure to the air will impair
the properties of the electrolyte.

CAUTION: Do not, under any circumstances, attempt to use
any type of electrol yte other than the special
electrolyte furnished with the Yardney Silcad
cell. Other types of electrolyte will destroyit.

For Handling the Cell

The cell is capable of supplying unusually high currents if it is acciden-
tally shorted. A prolonged short may cause serious burns to personnel
and may destroy the cell. To avoid accidental short circuits, all tools
used in connection with the cell or within close vicinity of the cell
must be properly insulated with a double layer of electrical tape or
varnish.

CAUTION
1. The cell shall be kept upright under normal handling and
operating conditions.

2, When assembling a group of unsealed cells into a battery,
do not exceed the recommended maximum torque for
tightening the top terminal nuts.

| w

Only the uppermost of the nuts on each of the cell’s ter-
minals should be removed for assembly. The lower nut,
which rests on the cell cover, forms an integral part of
the terminal~to-cover seal; removal of the lower nut
may break this seal.

Al-2
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3.0 CHARGING PRACTICES

3.1 For best results, the Hardney Silcad cell should be charged in an ambient
temperature of 70 to 90 degrees F. Charging can be accomplished by either
the Constant-Current or Modified Constant-Potential method. While the
Constant-Current method provides the fastest means of recharging and the
best pre-performance check of expected operation, the Modified Constnat-
Potential method requires much less personal attention, and can be accom-
plished with equipment of a much less complex nature.

3.1.1 Constant-Current Charge Method

Charge the cell at the rate specified in the attached Appendix until the
cell voltage increases to the specified value. The cell voltage is to be
measured at the cell terminals, while the cell is being charged.

3.1.2  Modified Constant-Potential Charge Method

This type of charge system consists of a constant-voltage supply modified

by a current-limiting circuit or a resistor. The system should be designed

in such a manner that when the cell has reached the final (cut-off) volt-
age specified in the attached Appendix, the current flowing through the

cell will not exceed the recommended maximum; further, the initial surge
current should not exceed the recommended maximum value. Asthe charge
progresses, the current will gradually taper off from the initial value. Charge
the cell in this manner until the cell voltage increases to the value specified
in the Appendix. The cell voltage is to be measured at the cell teminals,
while the cell is being charged.

4.0 DISCHARGE PRACTICES

4.1 The Yardney Silcad cell is designed for low to medium rate discharges. For
optimum performance, the cell should not be discharged continuously at a
rate higher than in the maximum value specified in the attached Appendix.

5.0 CELL MAINTENANCE

5.1 A minimum of maintenance is usually required to keep the Silcad cell in
optimum operating condition. The cell vent hole and vent valve (for un-
sealed cells) should be occasional ly mspecfed to be sure they are not
clogged.

Al-3
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APPENDIX 1]

FUNCTIONAL USE

Constant-Current Charge Rate 0.14 amperes
Maximum Initial Charge Rate
(Modified C.P. Charge) 0.28 amperes
Maximum Final Charge Rate
(Modified C.P. Charge) 0.01 amperes
Final (Cut-Off) Voltage 1.60 volts
Recommended Maximum Continuous
Discharge Rate 2.0 amperes
Nominal Capacity 2.0 ampere/hours
Nominal Load Voltage 1.1 volts
Final (Cut-Off) Discharge Voltage* 0.6 volts
Maximum Torque (Top Terminal Nuts -
Unsealed Cells) 6-10 In/Lbs
*NOTE: If cells are assembled into a series-connected
battery, final (cut-off) voltages should be as
follows:
Charge: 1.55 x number of cells in battery

Discharge: 0.9 x number of cells in battery

All-1

Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0




Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0
FLOW CORPORA‘TION

APPENDIX 111

PARALLEL OUTPUT OPTION
HI-4896-1A

Miniature time-code generators may have a parallel output option, and
are readily identified by a rectangular output connector.

Figure All-1, AHI-2, Alll-3 and Alll-4 document the changed units. A
fourth card, PC-4, is added, which provides parallel output buffers for
twenty bits of BCD time, 1 pps, and ground. Logic one is +2.4 to +5.5V,
logic zero is zero to +0.3 V. Drive capability on each line is ~1.8 milli-
amperes maximum when at logic zero. Output impedance when at logic
one is about one kilohm. Outputs are short-circuit-proof to ground.
Short-circuit current is between 3 and 15 milliamperes. 1 pps has tran-
sition from high to low on time.

Alll-1
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This announc engineering information on new Texas
Instruments products. Definitive speci for publication.
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SERIES 541, 74L
SORID GIRGUIY ° SEMICONDUCTOR NETWORKS'

LOW-POWER TRANS ISTOR-TRANSISTOR LOGIC CIRCUITS
FOR AEROSPACE COMPUTER AND CONTROL SYSTEM APPLICATIONS

description
Series 54L integrated circuits have been designed and characterized for aerospace applications where high d—c noise margin, low
power dissipation, and high reliability are important system considerations. Definitive specifications are provided for operating
characteristics over the full military temperature range of ~55°C to 125°C. Series 54L devices are available with additional high-
reliability processing as specified in General Specificetion for SNR, SNT SOLID CIRCUIT Semiconductor Networks, This logic
series includes the basic gates, flip-Flop elements, and storage elements needed to perform most functions of general=purpose
digital systems.

Series 74L circuits are characterized for operation over the temperature range of 0°C to 70°C.

features
LOW SYSTEM COST

@ maximum number of circuits per package through use of 14-lead package
@ alternate package configurations available
OPTIMUM CIRCUIT PERFORMANCE

@ very low power dissipation — typically 1 mW per gate at 50% duty cycle
@ relatively high speed — typical gate propagation delay time of 33 ns

@ high d-c noise margin — typically one volt at 25°C o
@ low output impedance provides low a-c noise susc‘fzptibility

@ waveform integrity over full range of loading and temperature conditions

@ fan-out — 10 Series 54L loads
— 1 Series 54 load and 2 Series 54L loads
— 1 Series 54H load
@ a standard Series 54 output will drive 40 Series 54L loads

CONTENTS
Page
LOGIC DEFINITION AND SYMBOLS . . . . . . . . . . 23
DEFINITIVE SPECIFICATIONS . . « . « « + « « « . . 4-19
GATE ROPAGATION DELAYTIMES . . . . . . . . . . 20
FLIP-FLOP WAVEFORM DEFINITIONS . . . . . . . . . . 2
TYPICAL CHARACTERISTICS . . . . . . « « + « .« . . 22-23
MECHANICALDATA . . . . « « v « « « « « & « . 24
t Patented by Texas Instruments
5C-10218
JULY 1967
REPLACES SC9592, MARCH 1967 -
Texas Instruments reserves the right to make o
cpanges at any time in order to improve_de- TEX'A;\‘SC l§§Tol§li r:if:lr;lTS
ign and to supply the best product possible. SEMICONDUCTOR-COMPONENTS DIVISION
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SERIES 541, 741
SOLID CRRCUIT® SEMICONDUCTOR NETWORKS

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)

Supply Voltage Ve (See Note 1) . . . . . . . . . . . . . . e e e e e e e e e .. . 8Y
input Voltage V; (See Notes Tand2) . . . . . . . . . « . . . 0 0 . 0 e e e e e e e 55V

Operating Free-Air Temperature Range:Series 54L ., ., . . . . . . . . . . . . . . . . . . =55C1t0125°C
P s Series 74L . . . . . 0 . o e e e e e e e e e 0°C to 70°C
Storage TemperatureRange . . . . . . . . . . . . . . . . . 4 . 4 4« 4 4 W« . . .=65°Cto150°C

NOTES: 1. Voltage values are with respect to network ground terminal .
2. Input signals must be zero or positive with respect to network ground terminal.

logic definition
Series 54L and 74L logic is defined in terms of standard POSITIVE LOGIC using the following definitions:

LOW VOLTAGE = LOGICAL 0
HIGH VOLTAGE = LOGICAL 1

unused gates

Inputs of unused gates should be connected to ground. This sets the gate output to logical 1 to ensure minimum power dissipation,

unused inputs

Unused Inputs, including preset and clear, must be malntained ot a positive voltage greater than 2.4 V but not to exceed the absolute
maximum rating of 5.5 V.

Some possible ways of handling unused inputs are:
a.  Connect unused inputs to Ve or a supply voltage of 2.4 Vto 5.5 V.
b.  Connect unused inputs, except preset or clear, to a used input of the same gate if maximum fan-out of the driving output

will not be exceeded.
¢.  Connect unused inputs to the logical "1" output of an unused gate.

input-current requirements

Input=current requirements reflect worst—case V¢ and temperature conditions. Each input of the multiple—emitter input transistor
requires that no more than -0. 18 mA flow out of the input ot a logical 0 voltage level; therefore, one load (N = 1) is =0.18 mA
maximum, Each input (except the SN54L71R/SN74L71R, SN54L72R/SN74L72R, and SN54L73R/SN74L73R clock inputs) requires
current into the terminal at a logical 1 voltage level. This current is 10 pA maximum for each emitter input. See fan-out capa=
bilities (below) and typical characteristics (page 23) for flip=flop clock input current requirements. Currents into the input terminals
are specified as positive values.

fan-out capability

Fan-out (N) reflects the ability of an output to sink current from a number of Series 54L or 74L loads at a logical O voltage level and
to supply current at a logical 1 voltage level. Each output is capable of sinking current or supplying current to 10 Series 54L/74L
loads (N = 10), or one Series 54/74 load and two 54L/74L loads. Load currents (out of the output terminal) are specified as negative
values.

A Series 54 or 74 output is capable of sinking current or supplying current to 40 Series 54L or 74L loads (N = 40). The buffer gate
(SN5440/SN7440) is capable of driving 120 Series 54L/74L loads. The camry output (Cp+1) of the SN5480/SN7480 is capable of
driving 20 Series 54L/74 loads and the A* and B* nodes may be used to drive 12 loads.

When fanning out into SN54L71R/SN74L71R, SN54L72R/SN74L72R, or SN54L73R/SN74L73R clock inputs no load current (l|oad) is
drawn at Vin(clock) = 2.4 V. Therefore, the fan-out limitation is the lsinl capability of the driving output. A Series 54/74 output
will sink sufficient current to drive 44 clock inputs (88 loads), and the SN5440/SN7440 will sink sufficient current to drive 133
clock inputs (266 loads). The Series 54L/74L output is capable of driving five 54L/74L clock inputs and one additional load.

Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0
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SERIES 54L, 741

SOLID CIRGWIT " SEMICONDUCTOR NETWORKS

standard line summary

SN54L00R SN54L10R SN54L20R
SN74LO0R_ _____Seepage 4 SN74L10R_ __ Seepages SN74L20R__ __See page 6
o | T
— | -1—} ; | '
- ' =+
1 | —i—} | —— |
s [ "S—— —— ! t‘D° |
_:_‘ | | } | :f: ]
——;D" : | : ' :
L= __ N | . a
QUADRUPLE 2- INPUT TRIPLE 3- INPUT DUAL 4-INPUT
POSITIVE NAND GATE POSITIVE NAND GATE POSITIVE NAND GATE
SN54L30R SN54L51R SN54L54R
SN74L30R See page 7 SN74L51R __ See_pa SN74154R ee page
’___._._Ea_' === Boge, _E___i_pa319
! : == — h |
| ! I I
| ! — ! —H |
== } | L ! T |
| I 1 1 |
' | — —1 I
l | —1 — ) [
L e | L e
8-INPUT DUAL 2-WIDE 3-INPUT, 2 -WIDE 4-WIDE 3-2-2-3-INPUT
POSITIVE NAND GATE 2-INPUT AND-OR-1NVERT GATE AND-OR-INVERT GATE
SN541L55R SN54L71R SN54L72R
SN74L55R See page 10 SN74L71R See page 11 SN74L72R See page 14
r—————= " h r———== ]
| | —7——1 | } |
—Hq : ] o . : | . Pl |
Jumnan o | [R2 reset :_: 12 reset |
R3 QN A QF——
I ! Clock ! -—lgia Clock I
| | | , al | L~ gl
f— I —t— % AClear [T :':g Clear | |
I | | I l T |
) | [ l |
R L _ _J |
2-WIDE 4-1NPUT R-S MASTER-SLAVE J-K MASTER-SLAVE
AND-OR-INVERT GATE FLIP-FLOP FLIP-FLOP
SN54L73R
SN74L73iQ - _S_ee_pa_g_e 17
—l:———él B
Clear ~ |
! K I
—+—9 Clock I
$ J
|
| |
t J I
—+—aq ElOCk— I
S
DUAL J-K

MASTER-SLAVE FLIP-FLOP
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TYPES SN54LOOR SN74L00R

pproved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

QUADRUPLE 2-INPUT POSITIVE NAND GATE

schematic (each gate)

INPUTS A

Component values shown are nominal

recommended operating conditions

VCC
500 Q
OUTPUT Y
— GND positive logic
Y = AB

MIN  NOM MAX | UNIT
Supply Voltage Vet SNS4LOOR. . . . . . . v v v v v et s s e e e e e e e 4.5 5 5.5 \
SNZALOOR. . . . . L L e e e e e e e e e e e e e e e e 4.75 5 525| vV
Fan-Out From Each Output, N . . . . . . . . . o o o s s 10
Operating Free-Air Temperature Range, TA: SNS4LOOR . . . . . . . . . o . . o v v v v v v v o -55 25 125 °C
...................... 0 25 70 °C
electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)
PARAMETER TEST CONDITIONS t MIN  TYP  MAX | UNIT
Logical 1 input voltage required
Vin(1) at afl Input terminals to ensure Vee = MIN, Vout(0) S 0.3V 2 \%
logical O level at output
Logical O Input voltage required
VIn(0) at any Input terminal to ensure Vee = MIN, Vout(l) 22.4V 0.7 \'
logical 1 level at output
Vee = MIN Vin=0.7V
Vout(1) Logical 1 output voltage |l§§i _ —100,pA In . 2.4 A
Vout(0) Loglcal O output voltage zﬁi : ';\:,.NA' Vin=2V, 0.3 A
lin(0) Logical O level input current (each input) Ve = MAX, Vin=0.3V -0.18] mA
lin()) Logical 1 level input current (each Input) Vee = MAX, =24V 10 HA
VCC = MAX, Vin=5.5V 100 pA
los Short~circult output current Vee = MAX, vin =0, vou =0 | -3 -15 mA
Icc(o) Logical O level supply current (each gate) Vec=3 Vv, Vin =3V 0.29 0.46| mA
lcc(|) Logical 1 level supply current (each gate) Vee =5V, Vin =0 0.11 0.18] mA
switching characteristics, Vo =5V, Tp = 25°C, N = 10, see figure 1
PARAMETER TEST CONDITIONS t MIN  TYP MAX ]| UNIT
'de Propogation delay time to logical O level C] = 50 pF 31 60 ns
tpd1 Propogation delay time to logical 1 level C] =50 pF 35 60 ns

t For conditions shown as MIN or MAX, use the MIN or MAX value specified under recommended operating conditions for the applicable device type.

4
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TYPES SN54LIOR, SN74LIOR
TRIPLE 3-INPUT POSITIVE NAND GATE

schematic (each gate)

40 kQ

INPUTS

FD_;] =
®

18 Y Vec 2y 2A 28
GND
positive logic
Component values shown are nominal Y = ABC
recommended operating conditions
MIN  NOM MAX [ UNIT
Supply Voltage Vet SNBALTOR « + v v v v v v v e v e v e i e e e e e e 4.5 5 55 | V
SNZALIOR . o e e e e e e e e e e 4.75 5 5.25 \
Fan-Out From Each Output, N . . . . . . L o o o L o oo e e e e e 10
Operating Free-Air Temperature Range, Ta: SNS4LIOR. . . . . . . . . . . . .o oo v v v u . -55 25 125 °C
SNZ4LI0R . . . v o o o s s e e e e e 0 25 70 °C
electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)
PARAMETER TEST CONDITIONS t MIN  TYP  MAX | UNIT
Loglcal 1 Input voltage required
Vin(1) at all Input terminals to ensure Vee = MIN, Vout(0) 0.3V 2 \
loglcal O level ot output
Loglcal O Input voltage required
Vin(0) at any Input terminal to ensure Ve = MIN, Vout(1) 22.4V 0.7 \
logical 1 level at output
' Vee = MIN, Vin=0.7V,
Vout(1) Logical 1 output voltage llf;:q% - 2100 pa in 2.4 v
VCC = MIN Vin=2V
Vout(0) Logical O output voltage ]sﬁ\k -2 mA, in ’ 0.3 \
11n(0) Loglcal O level input current (each input) Ve = MAX, =0.3V ~0.18| mA
Lin()) Logical 1 level input current (each Input) Ve = MAX, in=2.4V 10 kA
VCC = MAX, Vin=5.5V 100 | A
los Short—circult output current Vee = MAX, Vin =0, Vour =0 | -3 -15 mA
lcc(o) Logical O level supply current (each gate) Vee=5Vv, Vin=35V 0.29 0.46 | mA
lccq) Logical 1 level supply current (each gate) Vee=35V, Vin =0 0.1 0.18| mA -
switching characteristics, Voo =5V, Tp =25°C, N =10 , see figure 1
PARAMETER TEST CONDITIONS t MIN  TYP MAX | UNIT
'de Propagation delay time to logical O level C] = 50 pF 31 60 ns
tpdl Propagation delay time to logical 1 level Cl =50 pF 35 60 ns

t For conditions shown as MIN or MAX, use the MIN or MAX value specified under recommended operating conditions for the applicable device type.
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TYPES SN54L20R. SN74L20R
DUAL 4-INPUT POSITIVE NAND GATE

schematic (each gate)

iD

o Yce

®

1

2%

(g]

18 GND 2y

® @

OUTPUT Y

® ®

A
INPUTS o5
; ONONORORONO,
1A 1Y NC Vee NC 2A 28
D O GND
positive logic
Component values shown are nominal Y = ABCD
recommended operating conditions
MIN  NOM MAX [ UNIT
Supply Voltage Vec: SNSAL20R. . . . . . o o o L o e s e e e e 4.5 5 5.5 v
SNZ4L20R . . . . . . . L e e 475 5 5.25( Vv
Fan-Out From Each Qutput, N . . . . . . . . . . . 0 e e e e e e e e e 10
Operating Free-Air Temperature Range, To: SNS4L20R . . . . . . . . . . . .. ... ... .... -55 25 125 °C
SN74L20R . . . . . . .. 0 25 70 °C
electrical characteristics (over recommended operating free-air temperature range uniless otherwise noted)
PARAMETER TEST CONDITIONS t MIN  TYP  MAX | UNIT
Logical 1 input voltage required
Vin(1) at all Input terminals to ensure Vee = MIN, Vout(0) * 0.3V 2 \
logical O level at output -
Loglcal O input voltage required
Vin{0) at any Input terminal to ensure Vee = MIN, Vout(l) 2.4V 0.7 v
logical 1 level at output
Vout(1) Logical 1 output voltage \IICC =_M|N’ Vin= 0.7V, 2.4 \
load = ~100 KA
Ve = MIN Vin=2V
Vout (0) Logical 0 output voltage I;E\E -2 mA’ in ! 0.3 \%
lin(0) Logical O level input current (each input) Vee = MAX, Vin=0.3V -0.18| mA
lin()) Loglcal 1 leve! input current (each input) Vee = MAX, Vin=2.4V 10 pA
VCe = MAX, Vin=5.5V 100 pA
los Short—circult output current Vee = MAX, vin =0, Vout =01 3 -15 mA
lcc(o) Logical O level supply current (each gate) Vec=5V, Vin=5V 0.29 0.46| mA
lccmy Logical 1 level supply current (each gate) Vec=5V, Vin =0 0.11 0.18 1 mA
switching characteristics, Voo =5V, Ta =25°C, N =10, see figure 1
PARAMETER TEST CONDITIONS t MIN TYP  MAX| UNIT
rpdo Propagation delay time to logical O level C.l = 50 pF 31 60 ns
tpd1 Propagation delay time to logical 1 level C] = 50 pF 35 60 ns

t For conditions shown as MIN or MAX, use the MIN or MAX value specified under recommended operating conditions for the applicable device type.
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8-INPUT POSITIVE NAND GATE

schematic
O Vec
e INC NC Y GND H G F
§ee W ® @ W
L |
"
e P
A OUTPUT Y
INPUTS L L] L
: ® O® ® ® O
NC A B Vee C o} E
GND positive logic
Component values shown are nominal Y = ABCDEFGH
recommended operating conditions
MIN  NOM MAX | UNIT
Supply Voltage Vee: SNSALBOR « « « « o« o o v e e e e 45 5 55 | V
SN7Z4L30R . . . . . . e e e e e e e e 4.75 5 5.25 \'
Fan-Out FromOutput, N. . . . . . o o e et e e e e e 10
Operating Free~Air Temperature Range, T 4: SNS4L30R . . . . . . . oL -55 25 125 °C
SN74L30R . . . . . L. 0 25 70 °C

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS t MIN  TYP  MAX | UNIT
Logical 1 input voltage required
Vin(1) at all input terminals to ensure Ve = MIN, Vout(0) = 0.3V 2 \
logical O level at output
Logical O input voltage required
Vin(0) at any input terminal to ensure Ve = MIN, Vout(l) 22.4V 0.7 \
logical 1 level at output
Voo = MIN Vin=0.7V
Vout Logical 1 output voltage cc ! n ’ 2.4 v
out(1) P Ilocd = =100 pA
Vout(0) Loglcal O output voltage I\iﬁi : AZAL‘NA: Vin=2V, 0.3 A
l1n(0) Logical O fevel Input current (each input) Ve = MAX, Vin=0.3V -0.18| mA
Bin(h) Loglcal 1 level input current (each Input) Ve = MAX, Vin=2.4V 10 KA
. VCC = MAX, Vin=5.5V 100 | pA
los Short—circult output current VQC = MAX, vin =0, Vouf =0 -3 -15 mA
lcc( Logical O level supply current vee=5V, Vin=5V 0.29 0.46| ma
lcc(y Logical 1 level supply current Vec=5V, Vip =0 0.11 0.18| maA
switching characteristics, Vo =5V, Ta =25°C, N =10, see figure 1
PARAMETER TEST CONDITIONS t MIN  TYP  MAX| UNIT
'de Propagation delay time to logical O level C.I = 50 pF 70 100 ns
tpd1 Propagation delay tHime to logical 1 level C] = 50 pF 35 40 ns

t For conditions shown as MIN or MAX, use the MIN or MAX value specified under recommended operating conditions for the applicable device type.
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TYPES SN54L5IR, SN74L51R
DUAL 2-WIDE 3-INPUT, 2-WIDE 2-INPUT AND-OR-INVERT GATE

schematic (each gate)

-0 Ve 1C 18 IY GND 2y 2E 20
>
3wk gwka J40ka 500 @ @ @ @
| | } LLI
INPUTS D OUTPUT Y
INPUTS S OF i I — ) I
3  § |  §
‘ ONONORONONONO,
1A 1D 1E Vec IF 2A 28
‘b
$h2ia positive logic
-0 GND 1Y ={TA- 18- 1C) + (1D~ 1E- 1F)
NOTES: 1. Component values shown are nominal . 2Y = (2A-28) + (2D-2E)
2, Inputs C and F are cvailable on gate 1 only.
recommended operating conditions
) MIN  NOM MAX | UNIT
Supply Voltage Vs SNSALSIR, & . . o L o b v v v v b e e e e e e e 4.5 5 5.5 \
SNZALSIR, © ot v i e e e e e e e e e e 475 5 5.25| V
Fan-Out From Each Output, N . . . . . . . e e e e e e e e e e e e e e e e e e e e 10
Operating Free-Air Temperature Range, TA: SNSALSIR . + v v v v v v v v 0 v v e v v v 0 0 0 v s -55 25 125 °C
SNZALSTR o v v v v v v e e e e e e e e e e e e 0 25 70 | °c

electrical characteristics {over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS t MIN  TYP  MAX | UNIT
Logical 1 input voltage required at
Vin(1) all input teminals of either AND Vece = MIN, Vout(0) < 0.3V 2 \
section to ensure logical 0 ot output
Logical O input voltage required at
Vin(0) one input teminal of each AND Vee = MIN, Vout(l) 2 2.4V 0.7 \
section to ensure logical 1 at output
Vee = MIN, Vin=0.7V,
Vout(1) Logical 1 output voltage |I§acd — 100 pA n 2.4 \
VCC = MIN Vin=2V
Vout(0) Logical O output voltage lsink = 2 mA, n ! 0.3 \%
Hn(0) Logical 0 level Input current (each input) Vee = MAX, Vin=0 -0.18] mA
la() Loglcal 1 level Input current (each input) vee = MAX, Vin=2.4V 10 kA
VCC = MAX, Vin=5.5V 100 | pA
los Short-circuit output.current Vee = MAX -3 -15 mA
lccio) Logical O level supply current (each gate) Vee=s5V, Vin=5V 0.38  0.59| maA
Iccm) Logical 1 level supply current (each gate) Vec=35V, Vin=0 0.22 0.38| ma
switching characteristics, Vo * 5V, Tp = 25°C, N = 10, see figure 1
PARAMETER TEST CONDITIONS ¢ MIN  TYP  MAX| UNIT
'de Propagation delay time to logical O level CI = 50 pF 35 60 ns
tpd1 Propagation delay time to loglcal,l level C] =50 pF 50 90 ns

t For conditions shown as MIN or MAX, use the MIN or MAX value specified under recommended operating conditions for the applicable device type.
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4-WIDE 3-2-2-3 INPUT AND-OR-INVERT GATE

schematic
‘ -0 ¥c
40 k0 20 kQQ S40 25000 < B cro X J '
< <
@ W ® @ W W ®
i’ 1
il 0
A LN ) }[NPUTS N
INPUTS s 3
L 0 OUTPUT Y [ r: o 3 1
0Kk < 40 kQ 1E 1 L]  § ] L
’ ' ONORO, ® ® @
~ '/K’ Va & ~ ) E V. F G H.
N F }INPUTS i itive logi
7.0 Sitive IC
INPUTS }/ po o
OT— Y = (ABC) + (DE) + (FG) + (HL))
12 kQ I
Component values shown are nominal GND
recommended operating conditions MIN - NOM MAX | UNIT
Supply Voltage Vet SNSALSAR. o v v L L o 0 v s e e 4.5 5 5.5 \
SNZALSAR . |, L . . e e e e e e e e e e e e e e e e e e e 4,75 5 5.25 \'
Fan=Out From Qutput, N. .« v o v v v v v vt ot e e e e e e e e e e e e e e 10
Operating Free-Alr Temperature Range, Ta: SNS4LS4R . v v v v v v v v v o n e oo e e -55 25 125 °C
SN74L34R .+ v v v v v v v e e e e e e e e e e e s 0 25 70 °C

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS § MIN  TYP  MAX [ UNIT
Logical 1 input voltage required af
Vin(1) all input terminals of either AND Vee = MIN, Vout(@) S 0.3V 2 v
section to ensure logical 0 at output
Logical 0 input voltage required at
vin(O) one input terminal of each AND Ve = MIN, Vour(\) 224V 0.7 \%
section to ensure logical 1 at output
Ve = MIN, Vin=0.7V,
Vout(1) Logleal 1 output voltage lioad = =100 A 2.4 v
Ve = MIN, Vin=2V,
Vout(0) Logical O output voltage lyink = 2 mA 0.3 Y
11n(0) Logical O level input current (each input) Vee = MAX, Vin=0.3V ~0.18] mA
lin(1) Logical 1 level input current (each Input) Ve = MAX, Vin=2.4V 10 A
VCC = MAX, Vin=5.5V 100 pA
los Short =circuit output current Vee = MAX -3 -15 mA
lccio) Logical O level supply current Vee=5V, Vin=5V 0.6 0.9 | mA
lccm Logical 1 level supply current vee=5Y, Vin = 0 0.39  0.72] mA
switching characteristics, Ve =5V, Ta = 25°C, N =10, see figure 1
PARAMETER TEST CONDITIONS t MIN  TYP  MAX| UNIT
'de Propagation delay time to loglcal O level C1 = 50 pF 35 60 ns
tpd! Propagation delay time to logical 1 Tevel ¢, =50 pF 50 90 ns

+ For conditions shown as MIN or MAX, use the MIN or MAX value specified under recommended operating conditions for the applicable device type.
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2-WIDE 4-INPUT AND-OR-INVERT GATE

schematic
—Q VCC
b4 L4 < :
S 40kQ S$20kn <S40k 500 Q
< <
A L(L E ©UTPUT Y
INPUTS INPUTSS F
C G
D H
e
212k
¢—0 GND positive logic
Component values shown are nominal Y = (ABCD) * (EFGH)
recommended operating conditions
MIN  NOM MAX [UNIT
Supply Voltage Vs SNSALS5R. . . . . o o o v o e e e e e 4.5 5 5.5 \
SNZALSSR . . . L L e e e e e e e e e e e e e 4.75 5 525 \
Fan=Out From Output, N . . . . . . . o o h e e i e e e e e e e e e e e e e 10
Operating Free~Alr Temperature Range, TA: SNS4L55R . . . . . . . o . o v v v v 0 v 0 v v b s -55 25 125 °C
SNZ4LSSR . . o v v v s s e e e e e e 0 25 70 °C

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS t MIN  TYP MAX | UNIT

Logical 1 input voltage required
Vin() at all input terminals of either AND Vee = MIN, Vout(0) < 0.3V 2 Y]

section to ensure logical O at output g

Logical 0 input voltage required
Vin(0) at one input terminal of each AND VYee = MIN, Vout(l) 22.4V 0.7 v

section to ensure logical 1 at output

VYee = MIN Vin=0.7V
Vout(1) Loglcal 1 output voltage ||S§j ) _]00' A in ‘ 2.4 \
VCe = MIN Vin=2V
Vout(0) Logical O output voltage lsink = 2 A in ! 0.3 v
Mn(0) Logical O level input current (each input) Vee = MAX, Vin = -0.18] mA
linQt) Loglcal 1 level input current (each input) Vee = MAX, Vin=2.4V 10 KA
’ VCC = MAX, Vin=5.5V 100 pA
los Short-circuit output current Ve = MAX -3 -15 mA
lccio) Logical O tevel supply current Vee=s Ve Vin=5V 0.38 0.59 | ma
lccy Logical | level supply current Vee=5V, Vin =0 0.22 0.36 | ma
switching characteristics, Vo =5V, Tp = 25°C, N = 10, see figure 1
PARAMETER TEST CONDITIONS t MIN  TYP  MAX| UNIT

rpdo Propagation delay time to logical O level C] = 50 pF 35 60 ns
tpdl Propagation delay time to loglcal 1 level C] =50 pF 50 90 ns

t For conditions shown as MIN or MAX, use the MIN or MAX value specified under recommended operating conditions for the applicable device type.
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Approved For Release 2004/02/09 : CIA-RDP71BOTWESOW4[M SN7 4'.7]R
R-S MASTER-SLAVE FLIP-FLOP

logic
TRUTH TABLE R1 R3 Q GND Q s3 52
3 ® G:) G:) @ ®
|
R S Q % x %
[ Q )

1 1 Indeterminate

R=R1 ® R2 @ R3

Sk oJcJoRoJokofo
tn = Bit time before clock pulse.

n+] = Bit time after clock pulse. R2  Clock Preset Vcc  Clear NC

NOTES:

AW N —

description _ positive logic

Low input to preset sets Q to logical 1
Low input to clear sets Q to logical 0
This R-S flip-flop is based on the master-slave principle. The AND Preset and clear are independent of clock
gate inputs for entry into the master section are controlled by the
clock pulse. The clock pulse also regulates the state of the coupling
transistors which connect the master and slave sections. The sequence
of operation is as follows:

Isolate slave from master
Enter information from AND gate inputs to master HIGH
Disable AND gate inputs

Transfer information from master to slave.

W -

LOW
CLOCK WAVEFORM

recommended operating conditions

MIN  NOM MAX |UNIT

Supply Voltage Ve SNSALZIR. . . v . o o o 0 v o e e e 4.5 5 5.5 \
SNZ4LZIR . . . .« o o o o i e el e e e e e e e e e e e e e e 4.75 5 5.25 Vv

Operating Free-Air Temperature Range, T,: SNS4LZIR . . . . . o . o o v 0 oo w0 -55 25 125 | °C

SN7Z4L7IR « .« v v v o e e e e e s e e e 0 25 70 | °C
Fan-Out From Each Output, N . . . . . .« L . e e e e e e -~ ... 10
Width of Clock Pulse, 'p(clock) (See figure 2) . . . . . . ... e e e e e e e e 200 ns
Width of Preset Pulse, tp(preset) (See figure 7 100 ns
Width of Clear Pulse, 'p(clear) (See figure 2). « « « v e o o e e e e e e e e e e e 100 ns

Input Setup Time, tsetup (See figure 2) « « v o« v e e e e e e e e e e e e e e 100 ns

Input Hold Time, thold (See figure 2) « « « « « « o« o v v b bbb 20

11

I o

Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0




TYPES Ag’ﬂ'?)ﬁ_ﬁﬂ" Rghfﬂzimloz/oe : CIA-RDP71B00399R000300150001-0
R-S MASTER-SLAVE FLIP-FLOP

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONST MIN  TYP MAX UNIT
Input voltage required to
Vin(l) ensure Ioglcol 1 ot any Vee® MIN 2 \4
input terminal
Input voltage required to
vin(O) ensure Iogfcol 0 ot any Vee = MIN 0.7 N
. input terminal except clock
Input voltage required to
. — N
Vin(O) ensure'loglccl Oat VCC Mi 0.6 \%
clock input terminal
Vout(l) Logical 1 output voltoge VCC = MIN, Ilocd = =100 pA 2.4 \
vo_ut(O) Logical 0 output voltage VCC = MIN, Isink =2mA 0.3 \
Logical 0 level input current _ _ _
in(0) ot R1, R2, R3, S1, 52, or $3 Vog = MAX, v, = 0.3V 0.18 | mA
Logical 0 tevel input current _ N _ %
Iin(()) at preset, clear, or clock VCC = MAX, Vin =0.3Vv 0.36 mA
| Logical 1 level input current VCC = MAX, Vin‘= 2.4V 10 WA
in(1) at R1, R2, R3, S1, S2, or S3 VCC=MAX’ Vin=5'5V 100 pA
| Logical 1 level input current V.. =MAX, V. =2.4V 20 pA
in(1) CcC in
at preset or clear VCC =MAX, Vin =55V 200 pA
| Logical 1 level current Vee= MAX, Vi =24V o} pA
in(1 i i
M into the clock input Vee = MAX, Vin = 5.5 V 2004 bA
IOS Short~circuit output current VCC = MAX, -3 -15 mA
. ICC Supply Current VCC =5V, Vin(clock)= 0 0.76 1.3 mA

t For conditions shown as MIN or MAX, use the MIN or MAX value specified under recommended operating conditions for the applicable device type.

% For typical clock input current see page 23.

switching characteristics, VCC =5V, TA =25°C, N=10 (see figure 2)

PARAMETER TEST CONDITIONS MIN  TYP MAX UNIT
fclock Maximum clock frequency C] =50 pF 3 MHz
Propagation delay time to logical
t | 1 level from clear or preset C'I =50 pF 35 75 ns
pd to output
Propagation delay time to logical
fde 0 level from clear or preset C] =50 pF 60 150 ns
to output
R Propagation delay time to logical C. =50pF 10 35
pdl 1 level from clock to output 1 P 75 ns
N Propagation delay time to logical C. =50 oF 10 60
pd0 0 level from clock to output 1 P 150 ns
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Approved For Release 2004/02/09 : CIA-RDP71BOOWBE%O?&?&%?I-& SN74I_7IR
R-S MASTER-SLAVE FLIP-FLOP

functional block diagram

> , |
L -

PRESET 0~ 4——0CLEAR
R1 o S
R2 o I
R3 0—? j——o $3
CLOCK
schematic
oVec
5000  §20kQ 56 kO 56k § . 202 3500Q
Qo_—-‘_‘ ﬁ 36
12k ; 12kQ
PRESET 0~ ——o CLEAR
60kR$ 40k 56k0F 356k $40kQ  F60KQ
56 kQ 56 kQ $
RI ></ 1 i
R2 .\__C'_\I / -< N > \ - :)_f 52
H/J k\q 3

R3

{{:\\

9 )
20 kO3 220K

¢ o GND

)
CLOCK
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Component velves shown are nominal.
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TYPE?%“E?[?%&?W?%W@ /09 : CIA-RDP71B00399R000300150001-0

J-K MASTER-SLAVE FLIP-FLOP

14

logic
TRUTH TABLE
tn. tnt]
J K Q
0 0 Q,
0 0
| 0 1
1 i Q,
NOTES: 1. J=Ji®J2%J3
2, K=K1*K2°*K3
3. t, = Bit time before clock pulse.
4, tp+1 = Bit time after clock pulse.
description

This J-K flip~flop is based on the master-slave principle. The AND
gate inputs for entry into the master section are controlled by the
clock pulse. The clock pulse also regulates the state of the coupling
transistors which connect the master and slave sections. The sequence
of operation is as follows:

1. Isolate slave from master

2. Enter information from AND gate inputs to master

3. Disable AND gate inputs

4. Transfer information from master to slave.
Logical state of J and K inputs must not be allowed to change
when the clock pulse is In a high state.

recommended operating conditions

—Q Preset Clear o
K Clock J

]
OOO®OLOEO®OO

K2 Clock Preset Vec Clear

NC

J1

positive logic

Low input to preset sets Q to logical 1
Low input to clear sets Qto logical 0
Preset and clear are independent of clock

HIGH

LOW

CLOCK WAVEFORM

MIN  NOM MAX |UNIT

Supply Voltage Vs SNSALZZR . . . v . L 0 0 o v v e e e e e e e 4.5 5 5.5 \4

SNZALZ2R . & v v v v e e e e e e e e e e e e e e e e e e e e e e e 4.75 5 5.25 v
Operating Free-Air Temperature Range, T,: SN34L72R . . . . . . . . . . .. .00 h o -55 25 125 | °C

' SNTALTZR « o o oo e e e = 70| °C

Fan-Out From Each Output, N . . . . . . . . . . . v 0o e i et e e e e e 10
Width of Clock Pulse, ty(clock) (See figure 2) « « . v o v v v oo 200 ns
Width of Preset Pulse, ty(oreset) (See figure 2) . .« .« o oo v e 100 ns
Width of Clear Pulse, 'p(clear) (See figure 2) + v « o L u e e e e e e e e e 100 ns
Input Setup Time, tsetyp (See figure 2) « v o v v v v v b c e e z fp(clock)
Input Hold Time, thold (See figure 2). « - . « « . . . o« c v v o b 20
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Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0
TYPES SN54L72R, SN54L72R
J-K MASTER-SLAVE FLIP-FLOP

electrical characteristics (over recommended operating free-air temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS ¢+ MIN  TYP MAX UNIT
Input voltage required to
V.m(]) ensure lOg.ICO| 1 at any VCC = MIN 2 v
input terminal
Input voltage required to
Vin(O) ensure log.ical 0 at any VCC = MIN 0.7 \%
input terminal except clock
Input voltage required to
V. ensure logical 0 at V. =MIN 0.6 v
in(0) clock input terminal cc
Vout(l) Logical 1 output voltage VCC = MIN, Ilood =-100 pA 2.4 \
Vouf(O) Logical 0 output voltage VCC = MIN, lsink =2mA 0.3 \
Logical O level input current _ _ _
b at 1, J2, 13, K1, K2, or K3 Vee = MAX, Vi =03V 0.18 | mA
Logical O level input current _ _ - ¥
Iin(0) at preset, clear, or clock VCC = MAX, Vin =0.3Vv 0.36 mA
| Logical level input current VCC = MAX, Vin =2.4V 10 pA
in(1) at J1, J2, 13, K1, K2, or K3 Vee = MAX, V. =53V T00 uA
Logical 1 level input current Ve =MAX, V., =24V 20 HA
lin(l) CcC in
at preset or clear VCC = MAX, Vin =55V 200 MA
= MAX, Vi, = 2.
1. m Logical 1 level current Vee n 4v of KA
in . .
into the clock input VeC = MAX, Vi = 5.5 V 200 F uA
IOS Short~circuit output current VCC = MAX -3 -15 mA
ICC Supply current VCC =5V, Vin(clock) =0 0.76 1.3 mA
t For conditions shown as MIN or MAX, use the MIN or MAX value specified under recommended operating conditions for the applicable
device type.
# For typical clock input current see page 23.
switching characteristics, Voo =5V, Ty =25°C, N =10 (See figure 2)
PARAMETER TEST CONDITIONS MIN  TYP  MAX Unit
flock Maximum clock frequency’ C, =50pF 3 MHz
Propagation delay time to logical )
fpdl 1 level from clear or preset C] =50 pF 35 75 ns
to output
Propagation delay time to logical
fde 0 level from clear or preset C] =50 pF 60 150 ns
to output
Propagation delay time to logicat -
’pd] 1 level from clock to output Cl 30 pF 1035 75 ns
Propagation delay time to logical _
tde 0 level from clock to output C] S0 pF 10 6.0 150 ns
15
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pproved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

TYPES SN54I.72R SN54L72R
J-K MASTER-SLAVE FLIP-FLOP

functional block diagram

Qo—»—({_ D}—»—o@
PRESET 0—1—9 +—}—0 CLEAR
K1 o—— ———o )
K2°——rF —1 .0
K3 O’ —o0J3
CLOCK
schematic
oVee
500 Q 20 kQ 56 kQ 56 kQ2 3 g0k  $5000
Qo- j~ ———o0Q
4 <
3120 $12k0
PRESET o ' $—OCLEAR
s0kag  40koE s6k03 $56kQ $40kQ 360 kQ
356k 56 k03
“ | \>< n
Y 7\~ \ - 1
K2 »
K3 v |\1 3
< j——4
0k3 220k
. 0 GND
o
CLOCK
Component values shown are nominal.
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fogic
TRUTH TABLE
th tn+
J K Q
0 Qg
0 1 0
1 0 1
1 1 Q,
NOTES: 1. tn = Bit time before clock pulse.
2. tn+1 = Bit time after clock pulse.
description

This J=K flip-fiop is based on the master-siave prin-
ciple. Inputs to the master section are controlled by
the clock pulse. The clock pulse also regulates the
state of the coupling transistors which connect the
master and slave sections. The sequence of operation
is as follows:

1. lIsolate slave from master

2. Enter information from J and K inputs to master

3. Disable J and K inputs

4. Transfer information from master to slave.
Logical state of J and K inputs must not be allowed
to change when the clock pulse is in a high state.

recommended operating conditions

Supply Voltege Ve SNS4LZ3R . . . o o . o o o L L L L
SN74L73R . . . . . . . . ...

Operating Free-Air Temperature Range, T 52 SN54L73R
SN74L73R

Fan-Out From Each Output, N . . . . . . . . . . .. ...
Width of Clock Pulse, *o(clock) (See figure 2) . . . . . . . ..
Width of Preset Pulse, tp(preset) (See figure 2) . . . . . .. ..
Width of Clear Pulse, Yolclear) (See figure 2) . . . . . . . ..
Input Setup Time, tsetup (See figure 2) . . . . . . .. . ...
Input Hold Time, theid (See figure 2). . . . . . . . . . . ..

TYPES SN54L73R, SN74L73R

DUAL J-K MASTER-SLAVE FLIP-FLOP

1§ Clear
J Cloek K

— !

©
©®
©
®
©
-Q

Clock Clear K Vece  Clock Clear

positive logic

Low input to clear sets Q to logical 0
Clear is independent of clock

HIGH

LOW

CLOCK WAVEFORM

MIN  NOM MAX |UNIT
................ 4.5 5 5.5 \%
................ 4.75 5 525 Vv
................ -55 25 125 | °C
................ 0 25 70 | °C
................ 10
................ 200 ns
................ 100 ns
e e e e e 100 ns
................ 2 fp(CIQCk)
................ 20
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TYPES "g’ﬁ?xﬁgﬁfglﬁaiaﬁ% 02/09 : CIA-RDP71B00399R000300150001-0

DUAL J-K MASTER-SLAVE FLIP-FLOP

electrical characteristics (over recommended operating free-3ir temperature range unless otherwise noted)

PARAMETER TEST CONDITIONS t MIN  TYP  MAX UNIT
Input voltage required to
Vin('l) ensure Iog}cal 1 at any VCC = MIN 2 \
input terminal
Input voltage required to
vin(O) ensure Iog}ccl 0 at any VCC = MIN 0.7 \
input terminal except clock
Input voltage required to
\'A ensure logical 0 at V. = MIN 0.6 V]
in(0) clock input terminal cc
Vouf(]) Logical 1 output voltage VCC = MIN, Ilocd =-100 pA 2.4 \
Vouf(O) Logical 0 output voltage VCC = MIN, lsink =2mA 0.3 \
| Logical 0 level input current V= MAX. V. =0.3V -0.18 mA
in(0) at Jor K cc R L :
| Logical O level input current V.. =MAX. V. 0.3V ~0.36% A
in(0) at clear, or clock cCc " linT ’ m
I Logical 1 ievel input current Veg = MAX, V. = 2.4V 10 A
in(1) at Jor K Ve = MAX, V, =5.5V T R
- = =2,
Iin(l) Logical 1 level input current VCC MAX, Vi 4v 20 pA
at clear VCC=MAX, vin=5'5 \ 200 WA
= MAX, V;,=2. A
. W Logical 1 level current Vee = MAX, Vip = 2.4V of s
n into the clock input
into the clock inpu Vee = MAX, Vip = 5.5V 2004 | uA
IOS Short~circuit output current VCC = MAX -3 -15 mA
lcc Supply current (each flip=flop) Vee =5V, vin(clock) =0 0.76 1.3 mA
T For conditions shown as MIN or MAX, use the MIN or MAX value specified under recommended operating conditions for the applicable
device type.
§ For typical clock input current see poge 23.
switching characteristics, Vo =5V, Tp =25°C, N =10 (see figure 2)
PARAMETER TEST CONDITIONS MIN  TYP MAX Unit
fclock Maximum clock frequency CI =50 pF 3 MHz
Propagation delay time to logical B
1'pdl 1 level from clear to output C] =>0pF 3 73 ns
Propagation delay time to logical B
tde 0 level from clear to output C] =50pF 60 150 s
Propagation delay time to logical _
f|:adl 1 level from clock to output C] =50pF 1035 75 ns
Propagation delay time to logical _
fde 0 level from clock to output Cl =30pF 1060 150 ns
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TYPES SN54L73R, SN74L73R
DUAL J-K MASTER-SLAVE FLIP-FLOP

functional block diagram (each flip-flop)

o CLEAR
-
K o] — o,
CLOCK
schematic {(each flip-flop)
—oVec
85000 320k $ 56 k0 56 k0 § 20k $5000
Qo——¢ '} —Q
12 k0 312k
o CLEAR
60kQ3  40kQ § 56 ka3 $s6k §40ke  Feoka
56 kQ 56 k2 3
\></
(A BatF o o WD,
K — v ™~ ’

¢ . b
20 kQ3 | $ 20k
. > o GND

CLOCK

Component values shown are nominal.
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SERIES 541 741
BOLED CERCUITSEMICONDUCTOR NETWORKS

switching characteristics

Vgen INPUT Vee  oureur
o [o] o _0 __________________
: LOAD CIRCUIT :
| 4kQ :
= GATE I
et on =] surFeR UNDRR | | | ™N71¢ l
(See Note 1) [ —7(See Note 2) TEST ; ¢ :
ee Note ] b Z = YSee Note3)| | IN9t6
I
t] o C2 Ngts |
= !
: 50 pF 30 pF IN916 |
| |
—_— — | = — — {
= B T = i
L e e e J
TEST CIRCUIT
‘ " [ lf] 1
—» 0 - ~] ]
| | [ 3V
PULSE 2V | H2v
GENERATOR 1.5V X Ly v H#isv
P
OUTPUT |' 4 W oV
——— fy ————— ]
| |
Vin(])
INPUT 1.3V
|
: in(0)
—=| 'od0 :1—
| Vour()
|
ouTPUT 1.3V
——————— Vout(0)

VOLTAGE WAVEFORMS

NOTES: 1. The pulse generator has the following characteristics: Vgen = 3V, t1 =tg=15ns, f = 500 kHz, duty cycle = 50%,

Z,yy = 50Q.
The buffer gate is a series 54L/74L gate.

w N

SNS54LS5R/SN74L55R the input signal is applied to one input of each AND section and all other inputs are at vee.
4. Cj includes probe and jig capacitance.

FIGURE 1 — GATE PROPAGATION DELAY TIMES
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. When testing SN54LOOR/SN74LOOR, SN54L10R/SN74L10R, SN54L20R/SN74L20R, and SN54L30R/SN74L30R the input signal
is applied to one input and all unused inputs are at Vee. When testing SNS4L51R/SNZ4L51R, SN54L54R/SN74L54R and
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SERIES 54L, 741

SOLID CUIRCUET" SEMICONDUCTOR NETWORKS

FLIP-FLOP WAVEFORM DEFINITIONS

___________ Vin()
cLOCK
INPUT 1.3V 1.3V
] | v
M clock) _.ll in(0)
J,K(SeeNote 1) % je—_—a—mr| e e e o e o e Vin(])
ORR, S INPUT
1.3V I 1.3V
e 'semp _—.‘I : Vin(O)
l 'hold L
_______ Vou?(l)
QORG |
OUTPUT | 1.3V
o "pdo —
l | Vout(0)
QRG =ty ke Vout(1)
OUTPUT |

Vin(l)
CLEAR INPUT ' v
! !
| ———————————————— Vin(O)
| 'p(cleur) v
| in(1)
PRESET INPUT ‘ L3y 3y
[ | I
——= ==V
|I k—'p(presef) - v
| | out(1)
Q ouTPUT I 1.3V | 1.3V
t |
:" pdo —.II ' - —— — —— out(0)
t
—> a1 = ™ el e

| R N vout(l)
Q ouTtPUT ! 1.3V | 1.3V
t
b= togo = \ Vout ()

PRESET AND CLEAR INPUT/QUTPUT VOLTAGE WAVEFORMS

NOTES: 1. Logical state of J and K inputs must not be allowed to change during to(clock)-
2. Load circuit is same as shown on figure 1,

FIGURE 2 — FLIP-FLOP VOLTAGE WAVEFORM DEFINITIONS
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21



Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

SERIES 541, 741
SOLID CIRCWET " SEMICONDUCTOR NETWORKS

TYPICAL CHARACTERISTICS (GATE PROPAGATION DELAY TIMES)

PROPAGATION DELAY TIMES PROPAGATION DELAY TIME
vs vs
LOAD CAPACITANCE FREE-AIR TEMPERATURE
50 T T 50 T T
Vec=5V Vee=5Y
s cC ,/ 45 cc
T,=25°C N=10
2 A P g 50 pF
c 40 = — c Cr =
I N=1 tod1 \y/ ] I 40 \\ L P
8 35 - g 15 - —
— 1
& 30 - —7 E 30
;’ 7 tpd0 3
5 ¥ LI
5 5
E 20 g 2
o
[- ™
| 15 i 15
R 2w
5 5
0 0 10 20 30 40 50 60 70 80 90 100 0-75 -50 -25 0 25 50 75 100 125
C| — Load Capacitance — pF T, — Free-Air Temperature — °C
PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
50 50
45 45
N thd1 - fod1
2 . N andll AN 2 40 N PN
! : !
E N \ — é % \ /
35
= hn = T~
& 3 / &
] t © ’
a pd0 A (=1 t
5 25 5§ 25 pd0
3 3
20
: :
T FERE
2 ok Vee=5V 2 10 F Yec=5Vv
N=1 N=10
p— 5
ST cL=50pF Cp=50pF
0 | l 0 L |
75 50 -25 O 25 50 75 100 125 75 50 -25 O 25 50 75 100 125
TA ~ Free-Alr Temperature — °C Tp = Free-Air Temperature — °C
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SERIES 541, 74L
SORID QIRSWIT " SEMICONDUCTOR NETWORKS

TYPICAL CHARACTERISTICS

Vout — Output Voltage — V

— Output Voltage — V

Vw'

Vout — Output Voltage — v

OUTPUTS FLIP-FLOPS
OUTPUT'\‘IOI.TAGE TOTAL POWER DISSIPATION
vs
INPUT VOLTAGE " FREQUENCY
5.0 A S e
Ve =5V Vcc =5V ” l I l
4.5 cC - 91V, . clock 50,3 VT N =10 (gate inputs)
N = 10 (gate inputs) in(0) Cy=50pF
3 8| Vi) clock 224V
4.0 ~ € in(
N [ | Duty eyele =50% /
3 7
3.5 § " [Ta=c ///
%6
3.0 g V/
2 /
\ N 85
2.5 5 - |~
H L+ ’/( L—4~T N=0
2.0 &4 EEeet gy Cy=0
L1 = 250 s
Vs LT Ta= 5% Z, N = 10 (gate inputs)
. +——t kd
Tp=125°C L1, = -s5°C Cy = 30pF
R | il B L,
1.0 &
0.5 !
0 0
0 0.250.50 0.75 1.001.25 1.50 1.75 2.00 2,25 2,50 0.1 0.2 0.50.7 1 2 5 710
f — Frequency — MHz
Vin = Input Voltage — V
OWPUYXOL"‘GE AVERAGE TOTAL D-C POWER DISSIPATION
v
LOAD CURRENT FREE-AIR TEMPERATURE
5.0 T 3 5.0
s Vec=5V IE
. \ Vin=0.3V g 45
4.0 7
\\ §4.0
3.5 a
N § a5 —
3.0 é I
(9]
2.5 N & 3.0
\ 5 v =5V
2.0 £ cc
N = 2.5 =~y clock = 0.3V
N R $ in(0) )
1.5 N A e 4 Vin(1) €lock = 2.4V
\ \ $ 2.0 i
1.0 T, =125°C N P +P
A \)\\ I PO (1) i )}
0.5 } ?l's — e
: Ty =25°C —/\\ \ & I I I
0 o 1.0
[ 1 2 3 4 5 6 275 <50 25 0 25 50 75 100 125
Ta— Free-Air Temperature — °C
ljpod = Lood Current — mA
OUTPUT VOLTAGE
vs CLOCK INPUT CURRENT
Vi
SINK CURRENT INPUT VOLTAGE
0.5 T T 0.2
Vee=5V
Vin=2.4V // 0.1
4
0 Ta=25°C— 7 ‘lé
l \>/ / ] 0 =
Tp=125°C N, 3 —1"
A g
0.3 / )/ 3 r//
2 -0
L~ = 1 ENABLE INPUTS
e / *
0.2 = /,/ 3
O -0.2
1 //ﬂ\ I /‘ Y ISOLATE SLAVE | V=5V
T, = -55°C < FROM MASTER T = 25°C
0.1 — A — 0.3 / A=
- J=Kk=0 T
o -0.4 I
¢ 1 2 3 4 5 6 7 8 9 10 0 0.5 1 1.5 2 25 3 3.5 4 45 5 55
lyink — Stk Current —mA Vin T It Voltege —V
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SERIES 54L;-94b For Release 2004/02/09 CIA-RDP71B00399R000300150001-0

SOLID GCTRCTET" SEMICONDUCTOR NETWORKS'

general
Series 54L/74L semiconductor networks are are metallic and are insulated from leads and
mounted in a glass-to-metal hermetically sealed, circuit. All Series 54L/74L networks are avail-
welded package. Package body and leads are able with formed leads, insulator attached, and/
gold-plated F-15§ glass-sealingalloy. Approxi- or mounted in a Mech-Pak carrier.
mate weight is 0.1 gram. All external surfaces
0OBODOO0, gm0
003 F=— 0.013 REF
T
0.300 REF
0.200 MIN
(See Note o)
NOTES: o. All dimensions in inches.
—M‘; %-;_: [ b. :::«imh:?.ﬂiolup':;r;hd. -
b - - - . spacing tolerance is =0.015 at extremities and = 0.
i 5 s / RTINS d. 3.":‘5.7.?&."&.“2‘:’7:"33 “within 20,008 of their true positions
el N I e
14 LACES it R \ h ,::::’ p J& 0 f. Symbolization denctes orientotion of package.
N\ e[ OUTLINE DRAWING — SEMICONDUCTOR
N, NETWORK WELDED PACKAGE
st ~IH,_ oo DETAIL A -
0000000 SIDE VIEW AND DETAR A
Falls within TO-84 dimensions
leads FORMED LEADS
0.004 % 2250 yore
Typical .
Gold-plated F-15% leads require no ad- -—{——hl
ditional cleaning or processing when used | 37 ome by .l
in soldered or welded assembly. Formed NOTES: A. All dimensions in inches
. e B. Not applicable in Mech-Pak Carrier
leads are available to facilitate planar €. Mactured from conterline of outtide bends

mounting of networks on flat circuit boards.
Networks ' are removed from Mech-Pak
carriers with lead lengths of 0.300 inch i
(0.750 inch tip-to-tip). o

M=l ey -
H [ |||l 1+ g
insulator :

MECH-PAK DIMENSIONS

An insulator, secured to the back surface of
the package, permits mounting networks on

circuit boards which have conductors passing Al A
beneath the package. The insulator is 0.0025 s ] 1 iy
inches thick and has an insulation resistance e | G—-60 A
of 10 megohms at 25°C. ;‘J‘L__ ‘[@
Y j

mech-pak carrier

The Mech-Pak carrier facilitates handling the
network, and is compatible with automatic

)
)
r
i
i
)
i
i
'
'
)
)
'
i
)
@
'
I
)
b I l

)
=N 7\W
.
)
'

,\
'
i
1
[
I
H
)
i
‘
I
1
i
i
i
I
i
v
i

equipment used for testing and assembly. IL
The carrier is particularly appropriate for A Fom 2067 D THRY 080 DUk X 45°
. - . for—ee— 0490 COUNTERSINK BOTH SIDES
mechanized assembly operations and will
. ° .
w"hstand '?mperdtures Of 1 25 C for n- NOTES: 1. All dimensions are nominal in inches uniess otherwise specified.
definite perlods. 2. Overall thickness is 0.175 ond nestled height is 0.150 each.

3. tn the plane shown, package centerline is located within =0.015 of the tooling holes centarline.

ordering instructions

NO MECH-PAK CARRIER MECH-PAK CARRIER
Variations in mechanical configuration of Lead Length 0.300 inch Not Applicable
semiconductor networks are identified by ::°"'I‘ef Leads m° L\‘° Les $‘35 E° L\k’ Les zes
. . . nsulators O es [o] es O es [=] es
suffix numbers shown in a table at the right. Ordering Nome T % 1T T 153 = ) 5
Suffix

tPatented by Texas Instruments Incorporated.

¥F-15 is the ASTM designation far an iron-nickel-cobalt alloy containing nominally $3% iron, 29% nickel, and 17% cobalt.

PRINTED IN U.S.A.
o T! cannot assume any responsibility for any circuits shown
24 TEXAS lN STRUM EN TS or represent that they are free from patent infringement.

INCORPORATED
SEMICONDUCTOR-COMPONENTS D TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME

roApprevedshor Re ase2004i02/09 : CIA-RDP71BOQBQBRGGOA’MMWQH&G{) SUPPLY THE BEST PRODUCT POSSIBLE.
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SOLID GRRCTIT"SEMICONDUCTOR NETWORKS' l
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DIODE-TRANSISTOR-LOGIC SEMICONDUCTOR NETWORKS
IN
MOLDED PLUG-IN PACKAGES

NOE8 SL S3143S

description

Series 15 830N consists of the Series 15 830 general-purpose DTL circuits mounted within a 14-pin plastic
package and characterized for operation over the temperature range of 0°C to 75°C.

features

LOW SYSTEM COST

o multifunction gates offering low cost per logic function

® electrically designed specifically for monolithic integrated-circuit technology
® plug-in configuration ideal for flow-soldering techniques

® pins on 100-mil grid spacings for industrial-type circuit-boards

PERFORMANCE

e high speed

o high d-c noise margins
o low power dissipation
® good fan-out capability

EASE OF DESIGN

o familiar logic configuration (DTL)

® single-ended output — dot-OR logic

o complete family for design flexibility
e single power supply

specifications, logic symbols and terminal designations

Schematic diagrams, fan-out rules, maximum ratings, and electrical characteristics for Series 15 830N net-
works are identical to those of the corresponding Series 15 830 type numbers except for maximum propa-
gation delay timesf. Terminal designations for the Series 15 830N networks are shown in this data sheet.

mechanical data

Series 15 830N networks are mounted on a 14-lead frame and encapsulated within a plastic compound.
The compound. will withstand soldering temperatures with no deformation, and circuit performance char-
acteristics remain stable when operated in high-humidity conditions.

NOTES: A. The true-position pin spacing is 0.100 betwaen cen-

terlines. Each pin centerline is located within =0.010 0.770 MAX
of its true longitudinal position relative 1o pins (1) ®@ @ ' @
and aomrr

B. Al dimensions in inches unless otherwise noted.

0.093 R (NOMINAL) —
0.110 (NOMINAL) —

C] ®
@EU‘SI e

©f
®f
i
@
L

0.250 = 0.010

0.080 (NOMINAL)
f— 0.060 =0.005

i

¥ oo mn ]

( 1 0,030 (NOMINAL) 0.200 MAX ¥ !
-4 15 | —seaninG PLANEH—‘—— 0.033 MIN A
l 0.125 MIN -1 (14 PLACES)
>
| —sfle— 0.011 = 0.003 il oos=o00s
I

! (14 PLACES) (14 PLACES)

0.300
I* =o.010 ™ :c%lso e L
(7 PLACES)
PIN SPACING
SEE NOTE A

FPatented by Texas Instruments
FIMaximym tod1 ond tado for Series 15 830N are 5 ns higher than for Series 15830. The increase in the typical or median value is negligible.

SEMICONDUCTOR-COMPONENTS DIVISION
POST OFFICE BOX 5012 e DALLAS, TEXAS 75222
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SERIES lsAsa'a“d For Release 2004/02/09 CIA-RDP71B00399R000300150001-0

SOLID CIRGUIT" SEMICONDUCTOR NETWORKS

SN15 831N, SN15 845N, SN15 848N
MASTER-SLAVE FLIP-FLOPS

TRUTH TABLES

TOP VIEW =
Vee NC G C S5 Q NC R-S MODE J-K MODE
w2 nl{w]fs]|es y - A
r—J s 1S, [G]C [ @ 5 1C | Q
E—' aQ 0 X 0 X Qn 0 0 Qn
C2 Cogq 0| X| X]| 0| Qn 6]1]0
G Xjo[o[X]@n 1{0]1
» e Xx [0 X[0]anm 11 [ Gn
S2 Sp Q 0 X 1 1 0
L_ O X 0 1 1 0
_1 l_- 1 1 0 X 1
- == = — 1 1 X 0 1
1 2 3 4 3 b 1 1 1 1 1 Indeterminate
NC Ccp Sy Sa cD Q GND
NOTES: 1.t = bit time before clock pulse.
positive logic 2%,y = bit time after clock pulse.
Low input to Sp sets Q to fogical 1 3. X indicates that either a logical 1 or o logical 0 moy be
present.
4. Logical 1 is more positive thon logical 0

5. For operation in the J-K mode connect S, to 5, and (, to Q.

SN15 850N
PULSE-TRIGGERED BINARY

TOP VIEW TRUTH TABLES
Vee Sp NC Q C NC NC SYNCHRONOUS ASYNCHRONOUS
LRERRERIASRINIR NI RER: ! tt DIRECT
— " B a S PULSE INPUT OUTPUT INpuT | OUTPUT
| s |c et irT, | Q@ Q Sy |Cp 1Q |Q
2 TIX{X[1 |Qn | Qn 1|1 |Qn|Qn)
| &5 Co P X [v[1v[x]an | @n o[1jo |1
SR N7 ——
'. 2 o1 o0 |X |1 0 1101 |0
1 So S 1 |0 | X {0 |O 1
Y j X {o[1]o]o 1
l 0 |0 |0 {0 |lIndeterminate
1 213|456 []7] NOTES:
1. X indicates that either a logical 1 or a logical 0 may be present.
Co NC Q S PTi PT, GND 2. Logical 1 is more positive than logical 0.
o - 3. Logical states shown for pulse inputs PT, and PT, indicote that a fransition to
posmve |°9|c that state hos just occurred.
See asynchronous truth table 4. Truth tables reflect individual conditions ot the inputs. Either direct input may be
used to inhibit its corresponding pulse input.

2 TEXAJ0N B RUME YobHo2/09 : CIA-RDP71B00399R000300150001-0
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Approved For Release 2004/02/09 : CIA-RDP71B00399R0003001508BRIES 15 830N
SOLID GCRRGUIT" SEMICONDUCTOR NETWORKS

SN15 830N, SN15 832N (BUFFER), SN15 844N (POWER) SN15 833N
DUAL 4-INPUT NAND/NOR GATES DUAL 4-INPUT EXPANDER
TOP VIEW TOP VIEW
Vee 2D 22X 28 2A 2 NC 2D 2C 2X 2B 2A  NC
RN ANRANRINIR IR AR w2y w98

]

C

B
=

f
f
w ] [Falle—

tfl23faflsnefr[ REAIERIER IR IR A IRAE
1A. 1B 1X 1C 1D 1Y GND NC 1A 1B 1X 1C 1D GND
positive logic . positive logic
Y = ABCD X = ABCD
SN15 846N SN15 862N
QUADRUPLE 2-INPUT NAND/NOR GATE TRIPLE 3-INPUT NAND/NOR GATE
TOP VIEW TOP VIEW
Vec 4B 4A 4Y 3B 3A 3V Ve¢ 1C 1Y 3C 38 3A 3Y

Wil ngjwopj9jls Wilgijujjnpwis 8

CEET)| ([T

. , L
T Hz2HAsHefdsej1 1H20sHeds[s[]7
1A 1B 1Y 2A 28 2Y GND 1A 1B 2A 2B 2C 2Y GND
positive logic positive logic
Y = AB Y = ABC

SEMICONDUCTOR-COMPONENTS DIVISION
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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SERIES 15 830N cd For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0
SOLID @I’R@WQEW@SEMICONDUCTOR NETWORKS

SN15 85IN
MONOSTABLE MULTIVIBRATOR

TOP VIEW
See Note 1

Vee NC NC

I y NC

NIENERERERENE

|

one?
SHOT,

] - —

V(2] 3[4f]5][6]]7

See
0 X A B Note 2 1 GND

NOTES: 1. Refer to the schematic diagram for using pins

@, , and @ to control one-shot puise width.

l 2. Input sensitivity can be decreased by adding a
capacitor from pin @ to ground.

PRINTED IN U.S.A.

SEMICONDUCTOR-COMPONENTS DIVISION TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222 IN ORDER TO IMPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.
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BULLETIN NO. 1054 )
Decemher 15, 1%sﬂpproved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

(Supersedes Bulletin No. 1054C)

TYPE

BIP-8211P

@ BCD TO DECIMAL READOUT DRIVER
BIP-8507P

The B!P-8211P Decoder/Driver provides decimal
readout on a standard rectangular NIXIE® Tube,
type 8422 (B-5991) from 8 wire 8-4-2-1 binary-
coded decimal inputs. Decoder circuitry which
accepts logic level separations of 2.3V to 30V is

completely solid state, and controls the selection 1648

of the NIXIE tube numeral elements. The BIP- 1580 144%.003

8507P drives a plus/minus rectangular NIXIE "'°"°°5*] I S AT

tube, type B-5992. The modules feature a socket {: (TYR) BN

pack construction; i.e., socket and decoder are 1] 5 y

an integral unit. Height and width dimensions oor i oRe :

are those of the socket itself, permitting mini- wa T ] AT Db | ol | Wax

mum center-to-center spacing of multi-digit [ 41E: obs NIaZ *'“’J

displays. Refer to Builetin 1066 for typical ap- B A

plications and theory of operation. Bezel assem- 0932016 —of e o] fe—a33008

blies for multi-tube displays are described in L 3% s66£.008

Bulletin 1020. 1338 —-l :wst‘oon
—={ 750 2018

Figure 1. OUTLINE DRAWING

ELECTRICAL SPECIFICATIONS

INPUT CURRENT (Each input line) BIP-8211P. .. 1.0 ma max.

INPUT REQUIREMENTS (Figure 2)
BIP-8507P. .. 0.5 ma max.

INPUT SIGNAL BIP-8211P........ 4 bit (8 lines)
BIP.8507P 28|-.4-2-1 BCD* POWER REQUIREMENTS (Note 3)

. OHE nes DC Supply Voltage Note5.............. +200 + 10 Vde
Logic "1" =E volts ......... Turn "ON” DC Supply Current BIP-8211P .......... 3.7 ma nom.
Logic "'0” = E, volts 0.5V ... Turn “OFF BIP-8507P ...\ .... 15 ma nom

BCD VOLTAGE LEVELS .......... BCD voltage levels may be any ' '

set of two levels within limita-
tions specified under Logic
Level Separations.

* Other modules which can accept other BCD codes such as
5-4-2-1, 2-4-2-1, 4-2-2'-1, Watts, cyclic 20 Gray, etc., are also

available. (GEE BULLETIN 1108)

BCD INPUT SIGNAL LEVEL REQUIREMENTS

; ; Using Using
Bla?NTofi;m;?als Terminal 12 Terminal 1 or 10
(Note 9) (Note 10)
Minimum Logic Level
Separation .....cccoveeiiencnnnns 2.3V to 30V 5.2V to 26V
Eo = Logic “0" .o —5.0V to —-0.9v —1.0V to 0.5V
Eo = Logic “1" i +1.4V to 425V +5.7V to 425V

MECHANICAL CHARACTERISTICS

Connector ................ ... 12 pin rectangular socket base Qutline drawing ............
Receptacle ................... SK-169 (Figure 4) (Note 4) Terminal Connections .......
Mounting Diagram ............. Figure 5,Note 8 Temperature

Weight ... ... ... ... .. ... 1 0z. nom. Operating ...............
Basing Diagram ................ Figure 3 Non-Operating ............

... Figure 1
... Table 1

... —20°C to 4-85°C
... —50°C to +-85°C

Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0




11 is 4+200V greater than at terminals 1, 10 or 12. Only one of the bias terminals is used in a given application.

8. Modules may be mounted either in front of or behind the panel (Figure 5). Front mounting should beé employed only when
there is no back lighting. Rear mounting may be used whether or not back lighting is present. Following this rule will
eliminate light showing through the panel.

9. This applies to both modules.

10. This applies to terminal 1 (BIP-8211P) or terminal 10 (BIP-8507).

[ J -
@ Burroughs COI’pOPathD/ELECTRoruc COMPONENTS DIVISION

PLAINFIELD, NEW JERSEY 07061

l e ApprovedPor Release 2004/02/09 : CIA-RDP71B00399R000300150001-0
+200v N \
n n 111 ‘I"-l_.__.___.1 B+ (200vi [11] o
_—— <2 < 9
l (o) 10 i jI oo R
= ! e ! anooe [1]o-
(8) 2. ol H g mx|s® TUBE
(T 3™ o2 85992 !
I 7 = ._.>
l m'r»?rs‘ @ Lo— } "°: 05 Oa
(4) L‘)_'{::——,_X 4 CRI " '
() 4ot 250 e Bl ‘@ o BOTTOM VIEW
()1 : D e INPUTS %RS NOTE:
L(T) s e ] - [o cR2 G Nes A polarizing pin is added
Eo® 12 Re INSI4 s, to the connector.This pin
- is not internall ted
ot —— £ * [0 "‘ and mates with terminar 14
'\-(_m.,mm Rz THRU Rg — 1 MEG, 1/aw. of receptacle SK-169.
Ry — In,1/4W, Eg¥v @C H
Bco iwpuTs . Figure 3. BASING DIAGRAM
NUMBER 1086 FOR SPECIAC APRLICATIONS. < O BULLETI *See Notes 3, 7
*See Notes 3, 7 Figure 2b. BIP-8507P SCHEMATIC
l Figure 2a. BIP-8211P SCHEMATIC
. TERMINAL | BIP-8211P BIP-8507P
144 003 . . . 880 * Note 1
312 DIA. DI4. 2o 2ol s $.005 =  +.003 ; BEc‘b 3 -
(rven Erse o6 | [. £005 — r— T 3 ggg '%' -
BN - e {2 HOLES) g BCD 2 “+"_plus
1250 T, e o 6 Note 1 -
[5) +.005 T ’=,: £ 008 7 BCD 1 Y~ minus
i _h. Labs L‘ I f 1250 8 BCD 2 -
l 984 DIA @ 625 | MAX 420 [h-- I Sae *.0l0 1(9) ggg g Ed
- ® £ Rt
1005 P 90 * r-f 1 -oos 1 +200 Vdc | +200 Vdc
\/>®Z ! & ! ; 1.016 - 12 h *
i “iﬁ — N fgg’j.) * gee Notes 3 and 7.
A-( be— 333 +.005 = \ DIA.
l .666 +.008 J 1032995 \_{14) CONTACTS Tahle 1. TERMINAL CONNECTIONS
——J le— .375 +.008 Jao, ~o00 gIERYLLIUM COPPER, )
) ——J 750 £.016 ke— ) DIIL";E?J. PLATED TIN CODE
' TOP VIEW SIDE VIEW MOUNTING HOLE LAYOUT NUMERAL 8 4 2 1
Figure 4. RECEPTACLE SK-169 (Note 4) 0 0 0 0 0
S S 1o oot
l £008 *fx‘/— ..400‘.:?_82 se0 | £ 140238 2 0 0 1 0
£ ’:_/ (2 HOLES) £:005 — f__ " :&:s)‘ 3 0 0 1 1
! + f LAy 4 0 1 0 0
828 623 /
' “;“ ( ;Jsg *.008 |.jso 5 0 1 0 1
.ol *.0i0
6 0 1 1 0
zirco WoouLE
roe 1.016 {f—l 1018 - _A_l 7 0 1 1 1
863 208 8 1 0 0 0
DIA. DiA.
' SECTIONAL VIEW MOUNTING HOLE SECTIONAL VIEW MOUNTING HOLE 9 1 0 0 1
FRONT MOUNTING DETAlL LAYouT REAR MOUNTING DETAIL LaYouT
Figure 5. MOUNTING CONFIGURATIONS (Note 8) Table 2. BIP-8211P TRUTH TABLE
l NOTES
1. Pin 6 on BIP-8211P and Pin 1 on BIP-8507P (NIXIE Tube Anode) are used for test purposes only.
2. NIXIE tube is not included as part of the module and must be ordered separately.
3. D.C. return for the 4200V supply is normally connected to the one E; input terminal being used.
l 4. Receptacle SK-169 is not part of the module and must be ordered separately.
5. For B4- voltages higher than 4200 Vdc, a resistor (R) must be added in series with R, (see Figures 2a and 2b) so that
the voltage at pin 11 is 200V +10V. For example, to operate the BIP-8211P at +300 Vdc, R is calculated by dividing the
voltage difference, 100V (300-200) by the nominal current, 3.7 ma. This gives a result of 27K (100/3.7).
6. For logic “‘0”" more positive than logic ““1'; reverse inputs and input complements.
_ 7. All voltages given are referenced to terminal 1 or 12 (BIP-8211P) and 10 or 12 (BIP-8507P); i.e.,, the voltage at terminal

Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0
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Printed in U.S.A. assure a freedom from patent rights of others. No warranties of any kind are either expressed or implied by reason of this publication. 15M1266




Gl G N N &SN & O AN AE G An AE A G R BN BE e e
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

5 ‘4 .
© O
2% P o e -
O] SV [ O
le |
- 5% % ‘
\
3 [ 6 o
\/\ P ¥ po7s 1 l 1ooxe conn
72,73 o orr
[F° © o
J;i I PoWER RESET {
WNOTE 3

WOTE | A NOT USED DIRPNE OFERATION — POESET OALY

2 WEIGH T Hreox 35 oe.
3 MOVNTING fURATE FEHOVEL WHEY TN /S SSED

1z ve /ras/2 CoAX _CowNECTon (oss 6/88A4 Cosx) 2z ope
273 | & r#e8/v Cosx - CHASSIS CONNECTOIR 2 @ FL
Pl | Dsmor-715p|  zh7ERARL CormEcToe - PRESET_osgry ’ DOEr7sOr Co
T/ {DSMOF-7 /55| FRese7 Cpmssis _CopWECToR PETrsew Co
1] 1TEM PART NO. DESCRIPTION QTY. REMARKS
iy LUST OF MATERIAL
S MATL FiNISH By DATE FLOW CORPORATION
m COVER- STAPEESS 7. DR 0 eryeag, | 2t 205 SIXTH STREET, CAMSRIDGE, MASS.
CHK, TITLE
> UNLESS OTHERWISE SPECIFIED K. AR TIME CoDE GEMERRTOR
~ FRACTIONS £1/64 ENG.
DECIMALS +.005 PROD.
Approved For Release 2004/02/09 : CIA*RDPT1B00399R000300150001-0 |scAe _ /:/ ['ows. vo. fe
REMOVE BURRS AND SHARP EDGES b0 NoT scaLE PRNT | € 4896 - o0/ | O




S N T G0 &N N A A An G n N A G A E ay A am
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

REVISIONS
A B (3 )

48 J0f-9012/ CovE srRiFPER P G A2/ D/ 7ech 7
47 CABIC-/RT  BrackCT STIFFENER  Fowsk Supply / )
46 C-90%/00S  BRackET cAPACITOR Movuring 7
45 489G TICO TOHEMATC, .
44 390 Chpwiror sy W@ 257 a5 ) SPersue
43 30 - 0 h& 2500 et Shersue
42 2W35EE  Teausisror (ww hiswaring KOT) Qs 4 o~
7 4/ 2us7a0 ” - @-gz 2 o |
40 . ]
M g9 BH-SE Fessrow g5 THW '3 s IRE ,,
/ 38 /3879 Droce c’z/-c'ez% 2, @ .
/ / / g % 27 wsskzo  Swirew Togele L Grse plomee)]
% 50 Carauroir g0 ov0 b sor ar’ s Pemeus ]
(25 S0 - povo AP0 257 cz / d
M shoo-c0) Temsmemce. Corme = 770028) 77 1 DTS
T T Serms T 33 ecrass9  Tewmmne Sowoors .8 _erc )
ik 32 3ps Fuse  Yrer 2o Bss
31 %8G - 4. £z " B
s Ihg . Yer 1o B
29 HKP fise pocoer. XF1-e:3 5 Zss _
) D) @ 28 2372 Pwese  Jyoo y Jele Ao e 4 M By
i 27 Mus02R-Jast-3P Copn £CTDL. ) Prrnens
o2, 2t nswos-7-15P ” / Deorsew .
25 MBI INS CBuweere & prws ]
O 24 TH-23 Cummp Crprcirol. 2 Mwuocey
$ HE 23 -/ Smw Pswgorron 3 Gemynue
. \ 22 vosokzs 7 TosGeE |/ Conee phmee
(;b @\ @ | e sz MEre  O-pv Lok Sursons i
: = \ | I 20 Usrost/v  Conmkcre Panpwenor.
T - / / 19 V515N Slymy Brwey o e arosmons TET ~
/ 18 jo5-28 Lios  (wmw moEx LnE) | VEupuns
\ Gé @é i % 77 Sexs Sonsr  phue Tose Boeeovgvs
& BRSSP Fimo Moouss ; “
D 2) & ONGOO ® @ @ @ @ @ 15 B ixs e B Lo 7

©0),

/
Ed
/
/
&
<
é
C 48911006 SorrorT RugeE FS. /
D% 11008 M7, Base S, /
B4~ 11009  Comp Bo LT f Ay /
S056-soir- P2 SorroRr CormiEerOR ,
seeo-F - J
Fast-iw-1 Gupes FC Cneo 4
EAER - t1010-8 7 - “ P
st vz Surroer Mg Tozes /
Bpoc /o0y MR /
BIK-100/8  STER ’
DA 11004-) Coee Fhoreenre Tor i
Dy8-1004-2 4 - Brrom L
a0z (Hasss Thrme ty
p9¢- 11001 | Fhwee_Fowr Trme W; i/
o,

PART NO.

g\”—n\'\;_:\\n\nwwkkk\“\\.

UST Of MATERIAl

1°S JYND/zy

54
S3pt00-tesoe  A,8E Lo, Aot ! [few A [ fresn o IO CORPORATION s
2 4 15u- R Fowsr Supply izraR0 ,4 /o? /! Flew ONIESS OTHERWISE SPECIRED TE <
y MAID ASSY
101-90409  Gupd Flip Frep Boaro 1 Digirat reck, |macons i —QE,\DEQ/WSET

kY) N
Approved For Reléase2004/02/09° ezwmmmsm 0300F50801:9 ....

10122 DEced R TZenep

Hsms 77 C3
DO NOT SCALE PRINT D459(= 4100} IA




GIS OGNS GBS OGN BN AN N N BN G BN BN B G G B BE am e
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

[ REVISIONS
!jw,! 'DESCRIPTION J 3 !mnlm
]
I 23 489¢- /07 SHIELD T2 TRiow.
122 2UiG13  TRANSISTOR QPL
2l NEOPRENE RUBBER /&' ik MR GReen: Kibder
0 " " Ya' Tk Ne - .
19 TOLSK20 SWITCH, TOGGLE  DPST (S2) | | CUTLER HAMMER)
4 1& 7O55K20 SWHTCH, TOGGLE - SPST (51 I
17 UGMGB/U CONNECTOR (323) 2 AMPHENOL |
'l YS2  BATTERY (BTI-Q) | G_ YARDNEY
15 MOD 1650 OSCILLATOR  1MC & )
14 254-S1  HEAT SINK N
|3 DSMO4T155 CONNECTOR @) 11T
NOTE (12 WD-225 CONNECTOR (=] 0y
| INSULATE TEM & FROM ITEM | BY 1| 4891102 MTG. BRACKET 'OSCILLATOR
CEMENTING. MYLAR TO 1TEM | 110 489640004 ASSY PC3 BOARD
9 48940003 1 PC2
8 48%:40002 1 PC)
7 48%I06P2 SPACER
[ G 4I06P 7 o o
|5 489G-1103 PANEL FRONT SILK SCREEM
14 4B%-101 MOUNTING PLATE
2 |3 48% 04 (OVER, RGHT
e "2 489G~ 104 COVER, LEFT B
4 L 48% 1105 | CHASSIS o
FEm | PART NO. BESCRIFTION
flﬁ LIST OF MATERIAL
- [t L
s o SPEGHE .

e MAIN ASSEMBLY
MINIATURE  TIME CODE GENERATOR
CA

] 85 40000

FRACTIONS +1/84

Approved For Release 2004/02/09 : CIA-RDP71B00399R00030¢456001:9....




SIEiniE

L

v
R}

Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0




M G Gn BN A EE e
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

REVISIONS
REV. DESCRIPTION [ 8Y_JoaTe [arrD.
A ECO %32 K s lae-ad 3
Ji (DEUTSCH DSMO04 -7-159%
[N
V! =< ) |oLere BRRISTER
1 1
Qs ‘ez 2 VBESET DIVIDEE
2 Qq ! !
WINGHESTE R 204 ! |
wb-22-5 (‘J Q ; 3 :5’57’ EEG/STER
! |
2 3 < 4 14DV, SEC
P | I
WePs | 5 4 L 514DV, MM,
| 1
RESET- O | T4 - L< ¢|AD1 Hes
_./f,_T 52 /) OPERATE/RESET : |
+#5V |19 4= 2 }/J i 7 {000,5 NIOD
| | |
QB = ‘ @/ 8| +8V
. \ jpowza-ow f‘” ﬂzé' 1 !
e e sl <
, IS CRY{ e I H H
GND. RS : 0" 1PRS
! 525 P
REG. CLEWR | 10 4= ‘ S
; | |
=T |7 b—< e !
1
ROV, Sec. |12 l_:< /j} BRTT IN
: 1 }
BV, MM, | 16 T—i< 141 BRTT. MONITOR
|
Aoy HEs |13k L < 15
I |
IPPS 14 << /6| GUO BRTT
|
CODE (vel468/U) !
CoDE | 204 o) 72 : 17! sue
JOOKHZ 8 L 100 KHZ @J—5 (UGI1468/U) : - /6:
| 1
WA am 6 : L—L_<_/_9J' CHRSSIS GND
JKPPS i | 22 4 =
— CRY | INAOO N DIODE ] Q® L
S2| 7oesyz0| Swiret  DPPST 1| Corzer sl mmend
S/ TOSSK20| SwrTeH X 1 | Coreazre pammen
Pl | WD-225 CoWMECTER ) | winexesTER
1B7-¢)  ¥$-2 Brrrery G | Yreovey
QI | 2mi613 TRANSISTOR. ;| o7z
YI |MoD. /650 | QsenenroR  /mc ) | Fiow Cber
n T _\DSwaos-7. 458 | ConnEcToe. / | Dev7ses)
pa 72,3 | UGHEB/Y | Cowrlazror / | @PC
> ITEM PART NO. DESCRIPTION QTY. REMARKS
m LIST OF MATERIAL
h MATL. FINISH BY DATE FLOW CORPORATION
\P 7—7{7 205 SIXTH STREET, CAMBRIDGE, MASS.
UNLESS OTHERWISE SPECIFIED CHK. TITLE W / Q / NG D / pG ’Q H M
ENG.
DEciALS 1005 oh: NINIBTURE TINE CODE GENERATOR
: 300150001-0 [[sca | owe. no. REV.
Approved For Release 2004/02/09 : C gﬁgmjgg&g%@o?ﬂ o werso | Co 9896 7000 2] A




GEN GEA GEN GIN G GIE GBS AR D N0 SN N GF BN G N G B e
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

s S e VR s 1 s Y e O e A s 1Y e A e A e B M) ARSI T2 3 T4 TSTET 7T S ol Tzl 5 A SN 7 1815 [2021 T22IZSR4RST T 12T INDEX | |
9 o] N .2 ] 4 .5 R N -8 .9 1.0 SECOND FO!
1 1 1 | [ L_IFF } t } } } } t } } ' } ' { TIME NQ-BZJ
i I S (Y E— -3 LA N AN NAANANA NN LML N 28RO At
| 1 [4FF piginipinininipigininipgiginiginininininininininininini RN RTRS SN
DECODED O I 1 1 I Il M x0 aaa
1 1 1 1 1 X AS-8
] 1 DECODED | 1 1 ! ml m X2 Aa-1a
1 1 DECODED 2 [ ) I M M ' X3 AS14
1 ] _oEcooEd 3 — I | 1 1 1 1 i X4 AR-12
T | — | 3-8
[— DECODED 4 vo K
) L | -
DIVIDE _BY FIVE Yioo A4
AR EA SN "——1 Y2 Ae-8
S s T oy U s Y S s S s Y Yy N s Y IO 1 yz A
1 AS-12
! f 1 J 1 J 1 ] L I L\ FF Y4
TIME = 17: 23:36 ONE = 24MS ZERO = 12MS P SEC MARK=36eMS
O A BN : .
£ " cope AZ5
[ 4 FF ¥ 20108 4 2 | 4020106842 1,300108 42 ) g
HOURS MINUTES SECONDS 3
1 8FF [242511 12 [31415]G171819 ol Rl 14NSIG 17 18119120l2] [221234]25]1 2|  NPEX
DIVIDE BY TEN
r—i 12 MS —«-1
By T s Y e Y e U Y e Yy Y e O e RNy O oy IO T M=MODULATION  RATIO
1- MX
T 1 I l f 1 [ 1 I 1 [IFF f
1 J 2FF

MODULATED CODE

- 1 ]'—1—4 FF
DIVIDE BY S\X

FIGURE 5.5
TIME CODE GENERATOR WAVEFORMS

S5 38051

FLOW CORPORATINN
WATERTOWN, MASS,

y WAVEFOMS, TIME CODE
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0 GENERATOR  C-4896 ~00002




N 0N G BN &GN G & & e
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

A \ NOTE | f AGC OUT
W o rAJ. ouTeyT [ w2 A2 S PNIR
b |
/ _i o ] |—| I_l I—l X0 AIC4 w0 22
— E— +5 £ TRE X ow w3
L L o Ao LI r
il M 1 *x2 15
— _\’_“'r ‘‘‘‘‘ W +5 Lo TRG
o Adl in ! I i PR o3
e I m__ . rn.jr_»- - e
S I I O Jr_ a5
_ e
I +5 Al02 Y
._—_J l—i o ABPING AL e
1 vz 20
ﬂ +5 a0z
—_— o A0 PINS 1.y "9
o | *5 ace — L
O AePNT | L] i l | GO TIME SHOWN
19 17:25: 36
i e || N B B I o
T o z22 g o JJ
doeyogy322222288Hddu
QUTPUT PIN IS ZEROED S5zr:%55323:23 Ehabdh
OUTPUT PIN 1T ONE (m\? SEFERESEEEELERREL AN
OQUTPUT PIN 12 MARKER (M1)
NOTE.:
|- NUMBER OF LARGE CYCLES VARIES WITH BIT WEIGHT
2~ QUTPUT PULSE DEPENDS ON BIT WEIGHT
FicURe 5.6
Ay DECODER.  WAVEFORM
)
C
2
4l
Y
” FLOW CORPORATION
WATERTOWN, MASS
WAVE FORMS, GROUND PRESET
| Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0 unim C ~4896 - 00003




- EE EE U I I BN B BN S5 GBS BN SN EE G D N O =
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

.
A
22 ] PI CONNECTOR
—®14.
IMPPS 1KPPs
RESET L ®u
RESET
+5¥
ors |n R37 IKhz SHAPER
84777 |18 l * —® 22
R0 +5
re K7 £? Q.;Bm:s ki3 fit
e
REGULATOR Q68 To ALL PINS 4
78 ciz
i ) o, 3 . Q3 L{ 20 CoDE ovT
134 T
Cops
To | cre < R2s 3 oy 7O AL PHS 11
MODULATOR R1?
= - e
64019 REGULATOR O GND
2l ®) 13
4, G 27 [RCS6E  [ResistoR Comp. S Kr5% Ten ] R30 L Qe
o | 20 | reosSF RESISTOR comP DET, 5% Jew [RIE 1 QPL
£1
R27 o9 25 [Reoscr > FHRZZ 4y | fm AT L Z | e
«
. 00 KHE 22| | i T 2209 *32,72B | 2 T
[ \oy—[—(:) 20 — CHl 331 177 7oK w5 7 1
N Sz 35 22 |resser eSS e ComP S5IKTSY fw  |REC e~
€ o R R3¢ 27 T T T BET, v BRIy 7 T
Ser . L H 2] | ] 22 mhEF (2]
19 | reossr. N |2 12K 7z I ] e
100 KHz SHAPER /8 | 3280P < 203 | Fesisnr ADTuST Ww 20K [ Lid 7 | Barws
Aoy se Mot /7 Lycaser fesisne_lomr 100KZSZ %4 RERT |2 | are
N : % 33K hidd T
N %J ALL E.S-FF OpTE.M 4)<Dw 9 75 }' 7 oK L ee o ]
NNECTED TO PIN 1O X
Ay a1 PIN 12 CONNEQTED To PIN 13 Zam f [ g rr—L
2. ORT =DETRRMNE AT FINAL TEST Bl I |22« d 2
] I EE
Aov wRs |13 18 771 3 v U % IZ i~ Reme T
70 |peover FESISHR CamP JOX 5K Sons R 9 ] o
? |ens " | Carveint Cawenmic soazer gr pesy | C7 1
8 |crustwzeik | Crppcime Camamn 220p6210% a5 / GPL
#P. 14:
7 PPS m).—@ 7 7 [croscn 220K | Carmeire Caname 22 P5370X% c/4 /1 |.qP~
WINCHESTER ~ & \em Cpmecorme Ficn _saatr? gr 4< | cg | ar
wo-22 . |G Jxeacrioe. Fum o ¢t Sov e L |an = lem Camerme Fomn . O15THZ Ity | C8 1 1oz
S [wD22PL | Doarp Cewwecror r/ VAW 220573 U# (150022570567 | Camermn 7947 0224+%0R 25V | C7 1 | Sreacer
34 ] 3220-2 Comnecre  Peuve ABI1~48/2_| /2| CA™B ron 5 — P w——r] AP AR
n 33| N 4685 | Drow Fever cez 1| TemsEss 2 | S 7I14 | Jurengrid Cacerr RS FE (47 7o #72_| 72 | 7oas_/mrmemianrs
< 32 IN$L37 DropE Zewer CRI I | rew /s 1 | 459/-30002| F.C. Bamep -7 7| Fzow corr
© Hi
< 3 | 2N 260 8 THAvS SR FE T praz |2 SHLSEom sk TEm FART NO. DESCRITON Paramaver | QI REMARKS.
> 30 | 2w2243 Trans1s7ee  FET 3 1 | stercomry LIST OF MATERIAL
m 27 | 5P888E TRANSIS IR Done WPV S7e1 €0 | @2 a6 ax | 3 | fasremis ey DATE FIOW CORPORATION
& 27 [ m0325/4F | JRansisna Jone a7 Secow | QI QS| 2 | Mozomoca sk o] 105 SITH STREET, CAMSHDGE, MASS.
~ 27 | 3500-tZ | Jroocroe [0nH ___(rsie2z3) 72z 1| Pecaran ™EMINIATURE TCG PC-t
Approved For Regleage: 20 2 PZ1B0 INPUT-OUTPUT SCHEMATIC _
A 2l " SCALE DWG. NO. B
oo nor s mra | 4896-70001_S1|C




3 - =N = =l G G I A S BN N BN B N G A .- .
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

REVISIONS
Rev. | DESCRIPION T sv Joare [areo]
A TEtco %32 TS Wzed W
® — R v
- | L |
e RI19 Tm:zu[o 8 . ' ‘ { ‘ ’ 3
d l 1 . ] ~
| A2 =
- | NOTEL ~ [~ Jo
[an [ %
q | | |
d | I Ve 7
d o ‘
- g 3
- | j
- [ ‘
- 5
(an N Ei
= iella’e ,
e cc— AfTe
. / w5 ‘gb (0} c— B‘_..J e
(am —L I
(e 1 : m
S | & + + R’.
- r‘; i a’
[@m V] \2 *

PM@ C D

RESET

1KPPS SET @ F\D<V;V\|N 1PPS ADQRS A&SEL @AR

ALL TERMINALS
MOUNT THIS
DIRECT.CN

SCHEMATIC # 489¢- 70001 S|

0
-

|
nmi PART NO.___ | DESCRIPTION
LIST OF MATERIAL
DATE

8-2-L1]

{ary. | REMARKS

MAT'L. FINISH

FLOW CORPORATION
205 SIXTH STREET, CAMBRIDGE, MASS.

ASSY
PC-1 BOARD

SCALE 4 || [owa, No.

DO NOT SCALE PRINT | 4R9G-F000 2

BY
PRI, ¢
CHK.
ENG.

PROD.
0300150

UNLESS OTHERWISE SPECIFIED

FRACTIONS =+1/64
Approved For Release 2004/02/09 : GH-RBP71B00399R0)

REMOVE BURRS AND SHARP EDGES

TIME

Qs 3014

01-0

I




Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

REVISIONS
o oEscRPON o oae [0
BT
I el Gl Lo
8 RN
-2 +2
z 2
14O 013 014
| KFPS A7 AL
c t
2/ O
RESET
lele s
g
o
12
A7)
200——® z0 G ”
AR Yo
" 3
160——® /0 co
ADV PN ®
04
18Q0—® /8 x
ADY HRS ? ke
A7
s
+5v &
22 2z
> 45V flL PS5 #
+
ct
GHD p P 11 3 17
1 ’ CcopE /1 PPS
/3 /3
GND =
NOTE. 8 |3220-2 | Comvecror  Flog 2, 4 iZ /ﬂ Crrigson
1L ON ALL RSFF (ITEM ) PN 9 7 [20650-2 | Commscroms 720G -TACK 11356828 7 | Camsron
CONNECTED TO PIN 1O § % (2378 -2 | Cownecroms Jaexs 34170921 | & | CAmbron
PIN 12 CONNECTED T Pin 13 5 |C138C 175K |Camcirar Tawraiom <7 a2 70X 70v | C1 1| @re
& |SN74LOOR~1 | /wTE€Ra7eD Crrcur7 o 2w Aue M0 TPV 1 B | 7arns fusseupenrs
3 |V 206/ Z A R A A
2 |svreL 7R & g RS FerFior \ G AT aa /2] ° -
| |#2%/-30003 | PC._Boaco 7

TEm | paRi w0 DEscRr
LIST OF MATERIAL

AT =3 & T FLOW CORPORATION
/7 A 7 205 SITH STREET, CAMBRIDGE, MASS. ]

URIESS OTHERWISE SPECINED. I ™EMINIATURE  TCG PC-2

acnons 216 E DIVIDER DECODER SCHEMATIC

65 ¥y
S
G

SR
H
El
)\\:
N

SR
3

Saar o~

o
H0DO10 == | o] 04654~ 7000152 B

Approved For Release 2004/02/09 : CIA-RDP71B00399R00030(




Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

Ol 3ynoi4

> 5060 6606 o®©eoo O o
My W () QL [y
4200 R O A
11l T 1
oo G omm mm tm ® o
1y 1 T T
O O

3-14-17-19-21
MTS,

2-4-5-6-7-8
-0~ 12

x1
Approved For Release 2004/02/09 : CI,’-\RWPL’;R‘!%QQHQQ?D@(J%?"M‘-'-N\M 0>~

TERMINAL MTG —---DJ T t};TERM INAL MT&
TERMINAL

[-13-15-16-18-20-22

GND 1RPPS ADV.MIN. IPPS ADV. HRS. CLEAR +5V
® O @) @ @ @ O
ﬂ T SCHEMATIC# 489G-70001 SH2

[
[ar. |

M | TNO. | DESCRIPTI < REMARKS
LST OF MATERIAL
ATL ] FNISH I BY DATE FLOW CORPORATION
oS I/ |a-34] SIXTH STREET, CAMBRIDGE, - MASS.
PECIFIED CHK. T

PPPPP

4[4

7| 4896~ 40003




Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

REVISIONS
T =< A
Dy C |ReviSE0 PER €co st
2% e
15
IPPS (.8 SECQ) iz

20 ts
@] x
s

200

CLEAR 4_@
X4
) |2
¢
5
12
8
G2
NOTE.
I ON ALL RS-FF (ITEM 2) PIN 9
CONNECTED TO PIN © €
PN 12 CONNECTED T PIN 13
) jo | rwoid DIODE , M MATURE CRI-CRT |4 | G.E.
9 [3220-2 COMMECTOR PLUG 23 thew 42 ]20 | CAMBION
8 [2650-2 COMNECTORS PLUG JACK 213, 2214 CANBION
Z jowio 220 pE | cmprcitos c2cs [z | ELMECO
G | $8%/6 T _ | /vEeraresr Cobcor Dme Fur Nawn| A% AB 2| Scwercs
5 |2377-2 ConnwEcrmes Jpcx e T 2 22
4 |cspB8c475K | Carncror Fanrrcem $2 3008 fov] C1
3 |SHAHLODRT| JorZemmren cmcerr s smand |39 ai?
" 43 GND T Az Ps /1 2 |v7sens " - RS 77 R
8 1 _|#73-3000+ | P Eosss 3
2 / TR | PART G, . EscRPTION FRerERANE
> | LIST OF MATERIAL
mn /(- att TS w TaTE FLOW CORPORATION
o /7 205 SIXTH STREET, CAMBRDGE, MASS.
> UNIESS OTERWISE SPECIED. G WEVINIATURE TCG PC-3
reacrons «1/64 o REGISTER SCHEMATIC
. rR0D.
Approved For Release 2004/02/09 : CIA-RDP71B00399R00030 01-0 e Tows e 5
REMOVE BURRS. AND SHARP EDGES o0 ot scae rnr | D 4896-70001-S3]




X3 G3 X2 G2 Gl X1 GO ).qe)
© 00 ® ©® O O @ |
g

) N =N m =.e -ov- I- -l - - om s - R s iy a e
Jii UA\HJ UL AL L) (L
i m '

Lll!ll.J UMJ UHH J |
WH [T UIH} HlHﬂ il ol (v Ty (T A

il ULy gy N

wote | A2 ® NV NI N ' o Al . A9 Vel

R O O A
T T T T A AT

aee® a23® n24® A5 JA2G JA27 A28

o O O

S
© §
O

o
| I

U'l_.__

| l—_

¢+

GND SET  ADV.MIN.  ADV. HRS. . CLEAN + 5
® ® O ® @ O
= SCHEMATIC #4896~ 70001-53
—
m Al TERMINALS A—:D‘
@ M T QECTION i I on Tar S
C LUST OF MATERIAL
?Zl FFFF 8y /] oate |  FLOW CORPORATION
‘y 5.3‘7 205 SIXTH STREET, CAMBRIDGE, MASS.
E\)‘ UNLESS OTHERWISE SPECIFIED CHK. TITLE A%%\r
a rActons =1/ 2o PC-3 BOARD
Approved For Release 2004/02/09 : CIA:&%&@E&%S&%&QO 300150001-0 ;gmoiul {XG&N?)Q 40004 %




. G S G G N G G A S5 G ) N SN R R =N R .
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

@3 o
TP R4
214360 J_ '22'\ J- o
Q2 RIS Rl - Sous = ouf
W o
[ I5 I
= 33 5 s B
5 v e 3
15 Sl sy R25 +5V
LOMEG. 3.9¢
b & R26
= SIGNAL OUTPUT 2.TK
ez RI8
¢ o ik - ol R0 @
t

Aup oK
S0V s % \ i crs w3 s
04T oy 22K | ——y—>t ’
1w 224 w4 43K
= s v o e
= 4 B cne 334
! 2.2% [ 35 1
v 1 L =
4 5 5
®»S
"o - HR2WLTS 5 TO PN 8, Al §A2
REF R4l Lad CRI I eczlu
Ioxe T oo fo— . = sv
= < RG
s *'2"_'{"5 TOPIN 8, A3
1 ce
se? st I
P T e
A~ ""_’{‘; O PN 4, Al¢A2
5 ot el crs
J 0= s it 3 WATSS_ Isg\‘/’
— L =
k o=& - -5 = =
- R7 —-8voLTs
T TO PIN 4, A3
50 cr3 &)
£ luﬂus:% I%’{,’
S TRETTTT TR T = 5
| | |
%T 3 s | |3 Hi NOTE :
¥l K
I Vi | I L \ ‘ = ALL RESISTANCE VALUES ARE EXPRESSED
2,8 +8V | | | | IN OMMS 5% UNLESS OTHERWISE SPECIFIED
o5 L | 2+~ ALL RESISTORS ARE Y4 WATT
3308 [® + < [® F |
1oV { : Ly | ; Cl
LA GND | | i |
| 1
= L | 1 | —
o FLOW CORPORATION

CatylT CHEMATIC
SCHEMATIC

Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0 : A4 s

B F J¥ND/A
|

paen
§




NS N5 G BN GNE G G G AN &GN S G G G &R N &N e e
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

M < Elle
8, alE
5 @ °
‘ |
R o}
g & | A
o
¥ &
Q9+ Cle
an + R g
5 i
Q3 RI4
. RIG o
& - - g oo
R2G by ! QI
P CRC =~ B w2t
101-40506

n
@ Il Il |
H o e
9’ AL s By ;_;5_7 n:lS!: 3c_°v.RP°RA“ONw
3 T e — = AGC BOARD |
s o0s oo ASSY
Approved For Release 2004/02/09 : CIA-RDP71B00399R00030045800 100 [———fewthrmr " b 409670500 |X )




G IR G BN N G A O B AN N A N N AN R B o e
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

(Al

&

r-T- Tt T

4
As A9
+5 " oo o oot
lé TO ALL PIN 14 f +
+
=Cl
B 3[4

[/\D ¢ND
ik TOALL PIN 7

anl Al
4 6 5
: 8 @8 12[5 7!
) g o114
AR . = 4]
|
|
TZERG7 FF ; “ONE” FF 5 /»MPFF i
A4 —4A 1 4)E o8 1205 1 )Lt 3
T

c0) ()] Im

[S——— T I
D[P B 219 [ Zad
: EXAS INST. SNIS862N | G| A8 T/ 15/30-/62] pyrecnsren Cimcar Toma Sl AT ]
- : TEXAS INST. SNI5846 N V3 4AN) v ot Zinbd OF
l ) d P-rfu j _‘_[ .4,d r Jis ] | ATAE — —_— s Bl
;CZ lIEXAS INST. SN15B848 N ‘t 2 Asars e’/ I fzim- ﬁg*p& 27
22 23 | 72 hacaovans [CAPACTTOR \,sanwc 002 MF " BYO X
7.d E.f’"‘" Keld E’ E_’"l = |3|c2¢3 |2 MCBOVZDZ@M | {66V e, herovox
:‘: ; . = J 2 =t vl 2_1{ C/A—l / | C513-8¢ 336e1 | clmzmw T ijw“w /w o
i g |58 336 | Capmerroe Tanm 3342 /
< g iee_ | o K e L~ | \1or-40121 | Boaro PC. 27
2 E (2 d b ‘—’j Ba 3 TEM REF__OTY PART NO DESCRIFTION VEGR
3 | 54 a REVISIONS FLOW LURPOQATION
i Tr L wol oate | v
Y S | oG FE T OODE .:TQ[CDEQ
q [ I i on _Eae RSy
ER R O il M
"% Approved For Release 2004/02/09 : CIA-RDP71 B00399R000300150001-P. . Ibl—40)2l




SN G0 OGNS GBS GIN OGN ) 0N G GBS G OGN A IS AN R &5 & &
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

- 5
- 2

C 11} y

< P g ouT

b 10

bt L W

e M|

O -

EC INPUT RESET A2

+
cl
1
¢
5
3 4]
T S [TEXAS INST. 5NI5848N 3|44 151303149 | ferccearen Cucrtst finfiorl DT
3 M 2| e ¢ |csivacnsan| comemn sy sresuex jov| QP
%‘ A4 e AN 1 | ar-40809 | Beano rc 27
m e fue] pue] hue] L FLOW CORPORATION
l,] A A AS S wo] oar o AT N MASS
J - oo 74 FUB-TIOP ToAGD
& Tl d i WA
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-D- 1 e ZImat rd’%m
. e (2




Sl GE I G5 G G & G R G SN 4 AE R 0 G 8 e =
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

® S
@ AZ|
0 2
3
1 {5]
Bj 45 l
—
2:{—] TO ALL PIN 14
+
= ¢! hjojs =] |a i3l e 54l s
Al L 28] Al
sz:]__ GND , v . %
4 L —» & [ i
I TO ALL PIN 7 i
4 . Q{ i ! 13
AS) N (a1 e AO 2] A
& A \Tf- A ) (A A )
!
8 2% 2
_ZSO 7S @ @ HO U3@ f'@@ @
X0 X1 X2 X3 X4 Yo Ya
2] [ ﬂ TEXAS INST. SN15862 N 6| AV |1 [3/30- 162 | furscannr Dacor 3 o | D7/
TEXAS INST. SNISBA6N | 5 |ABAD |2 |3/30- 196 | fokerams Comenrr 2,272 | 27,
182 409 TEXAS INST, SNIB832N | 4 [DSAVAY 5 19/30- 52 | twmsoans Crcer 27/
n — g TEXAS INST. SNISB48N 3 |ACESINN 8 [3030- 145 | resomms Comerr 7 277
3 b<z] 3 N z1cs / C5a-80334m | Carsconn Tomeom 3306720/ Jor | OPL
g 5 / L Yor40r22 | fones FC 27/
m b vy Fa ] 7z = iTEM__REF PRT_NO DESCRIPTION TMFG R
B B R FLOW CORPORATION
(? ot o | ocave - WATERTOWN, MASS
L Ao Ped TOVIDER / DECODER,
~ | : £ AmsY
Z3 : o, 23 L= Wi
Approved For Release 2004/02/09 : CIA-RDP71B00399R00030015000140 — ee?  OI40122




G (I G N aN G G AP AR GD N G GE B G O B am e
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

(3]
B +5
23—: . TS PiNS 14
T
A GND
[ :}_ TO PINS 7
=
HP—H 2 - 3 AB LY.
i) =10
J f
S
L
12 8 4 12 8
AZ) | (A2 ALY IA ) A
¥ I o X0 9Nl o
1 T T T
cCo |e
ci D
Wasd
§ c K 3 6 57 & Z X 19 W5 #h e 2 ¢ b d T\/U)ZSMQFJAI.]
[ [ 2 2 4 7 8 8 10 10 20 2 40 40
o, o
[weq [wed [wed
}.)
T w(wl (@3 (@] .5 ¢
® : L2
C oleed Leed Led [0 TEXAS INST. SNI5B46N 5 1AAB |2 31307146 |1 NTEQRATES CROT Guo dulnr
0 o FEXAS INST. SNI5862N 3 [T Ta5006e ] - ; A o
m ns[ued [Tz g leeq [ ezg TEXAS INST. SNI584BN | 3 |A2-AB | 73130 48] - T Ee-fier | D]
2| ¢cs / |CSB:Bc336m | CaRACIron TAVT S33wsTi0k 10v | QPL
! 1 \107-3010¢ | Bosep »cC. Dy
y' jA]s ) F]H , TeM REF [GTYPART NO DESCRIPTION i o
CB ey FLOW CORPORATION
o] e | o SaTERTOVIN, AASS
RESISTEWR _EOARD
OaK L AEEY
Approved For Release 2004/02/09 : CTA-RDP7TBUU3Y9YR000300T50001-0
s




G G G G GR A O EE AN GE G G e G B &N & &
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

AN
Q [¢}
= o
® N
+
[ c481013151618 252426 30 Y 28 27|
cR1[cR2
Cr3 Y CR% ot
Y CRY
¥ CRi0 N <RI CcrRi2
|
R3 %E @3 Rio | R
R9
3 1s
3 — +
T Qz c @4 9 =
HT*' i
< S
. gm b o
|2/ 5 | f kcarer | Kercraw comp 470 SEFW| 9PL
R7 Ril 20| o9 [ /] kcorer e Zowe 82 TEw | orL
! ] RB |1 eem | Ergvr/w{rm Jow S /005 | Becxman
/81 R/5 11 lecorgr v Comr B2RSEZ £ | OpL
7l RIZ ) ': 1 P rorZ 4 | A
. AREAE | | kXt |
s R8T ] [ 4708 5240 | |
- R7 AN [ | Gex Z4m |
% R /3| f4,006 3] | | | 2zonsz4a | |
Qs /2R3 /1 |21} 13 v pon Zda |y
e P K18 1B 15 Rcorer | Mesisron conr 22k 504w | 0P
RI3 10 |@5-6-7 |3|2V3704 | 7rpns/sror MWV Sircon | 7T
?| o+ 1 | 77745 50 ﬁvyf/s’m 77
\#\cms o . 819,23 [3|2n4423 | ZRewsisron WP Siscan | 77
’ #: c3 71 CRIE |1 | w4374 | Drooe mamer (270D
i 6| cer3 /| wos3 Lpove Zamsn (G2v)
Q7 ST G| wt | oor swicow arL
CRi4 CR5-CAB p -
- 4 |TEH T |5 | v toos | Rrcrpee spscon
Ri4 RIS 3 jeri—-cre |4 wfood AECTIEE# S coV
- 205,05 |2 csswank | Camenos ranr 3Tas fov | @Pe
— /. C:’,,,, / Jem CARKIC/ 70X Fmt 00334 100V | OPL
g rw| s low| peerw DESCRIPTION MrGR
; e FLOW CORPORATION
uh«;‘lyn 5
R S AE SULAT O SCRERATIC
E)? ¢ ez ST
S AN 2 b i
- L «i» e —{f..:” 2 JE&G-T1002
Approved-For Release 2004/02/09 - CIA-RDP71B00399R0003001500010! c j




G G G &G G &G O G BN G D G G B G BE A Em
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

REVISIONS
Le % _ W [owtt [a#0)
2007 poo.2 OT IDUTIST e P e
< [E€O 2 [wsla
- \
Ald . S .
_—
pEN - ‘f T
4
£00Th—208p 6 2
I~ [ g
e+ A
AN -
o (oA @5 O
1 O- .
). @ o/ |¥
al g
Q
2 iy q\m rI2
Sy
+ ~ <~y
RG.
a1l RIS
- R8 @ —
T 5 = e CRI4 =
v Q3 — —
R14
R4 \ |-
9 I
P 3
’ TIFfL] L 1Lt
AR elglal8 .¢.
k9] [l ?Z ollullof|l v

N9l

UST OF MATERIAL

ny .
q ‘
‘E@ E G2

N
° DATE AOW CORPORATION
oyt ey s,
e ASSY -
Tower SuPpty BRI - 4]
Approved For Release 2004/02/09 : o D it 41508




il . N S SN I &R B BN R EE B BN BE BN NN B EE
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

REVISIONS
REV. DESCRIPTION "] eY_[paTe JapeD)
TEco. %32 Tk.s aneripl
INS740
Ql
» 45V
e QZ |zwn3740
¥ —» GND /\/
> SV A w
RD 0862w +/
Ti Rl s R, » —/5V sl .o
5 N 5 v
I EQAP p " CRG
! sam@ | ¢l Par proot
1 e Ter == 17| eno
| J &£ .
‘ |§ . 2 4%2‘ MIW R3 - 52 %ﬂézzf
bt A /1
.3‘ : 8 Ly O-AMOF | e /3| B477 1M
| £4 330
(! s, Fz c3 4N 5 14| BA7T ron
0 (o C R4
C kg oo IN31547F B3V
et 6 /8K
2N358¢ I m o—/x\/
0 Q3 | 2
+ 200 | NGPT7 7
wi9z8| || T /6| cno 84
T %: La] |
S— Y » + foout l
RG 22K £3 ki (9| cuas cwo
B b 410118 3 1 I3 2¢ 30 26 212728 / 25 | A10BIVIKING 2VH3I/ ICNDS)
(DEVTSCH
} ‘ I L DSMO4-7-159)
|
i ‘ I
| | #u pecTr | J2
| |
i
' RECULATOR ASSY J0O-40002 |
o 2 - L |
Alos
Ll ] j ] |
~ MEM | PARTNO. | DESCRIPTION {arr. | REMARKS
@ LIST OF MATERIAL
2 MAT'L. FINISH BY DATE FLOW CORPORATION
h] DR. 205 SIXTH STREET, CAMBRIDGE, MASS.
?) UNLESS OTHERWISE SPECIFIED CHK, Tme SCHEMATIC
. ENG. = .
¥ A d For Rel 2004/02/09 Clﬁgg’gg;l;%OOSQQROO Pmb&)150001 0 JWER e Sﬁ
. 0 _ SCALE DWG. NO. R
pproved For Release REMOVE BURRS AND SHARP EDGES | 00 not scate pant | C— 489G TI00| l A




S EE N =R D N GBI BN B G BN E B BE AR R &N BN .
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

2244-1-01 [REs \hr. 100 (RS) Boveus
pw Brad. |Res Gue 3500 557 hw R4
Al Bead |1s, owr 18K 5% 'hw ®2)
2.8¢. Bw [RES. Comp. 1 £5% 2W R)

ITEM|PART NO DEXCRFTION QYY

FLOW CORPORATION

205 SIXTH STREET, CAMBRIDGE, MASS.
MATL /IGTHR EROXY FINISH

e ey ™
TOLERANCE UNLESS TITLE COMP, BOARD

OTHERWISE SPECIFIED [CHECKED DETAIL ¢ ASSY
FRACTIONAL DIM. = 14 foxe TR REV.

Approved For Release 2004/02/08 -{ (YT PO on e b R-429¢11009 | A

LETR REVISION DATE| BY

INSTALL FROM

E// T s SoE
g.

.CR3 DA,
o SR car
SHOWN, .125 DA (2 HOLESD)
A} ™\
} 1_4»}+ f/+ + @C%;\— 11| 1043-2 |TERMINAL Feep-Tro  CTC|15
88 + s MO DA (4 FOLES) Ol ool |DDE oR6 | |
1.38 L + o+ 9| N992B  |DIODE RS ) |
| . Tt 8| INZAs4 Dok CR4 | |
25 _J++ Y 71 moa DiooE CR3 | |
\.\alip_ b| 2NAT TRANSISTOR %4 ]
A9 = = 115 — 5 | Mr BeatlyRes Cove 20K ¥ 5% 'hw R | |
~—— 2.2 4] \
3 |
2 |
| |

22'S 3409]5




-----.--------------
Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0 I LI

- —
" POWER SUPBLY L TOP VIEW
de ==
AW S = A0S
7 AT
= — e
\1:1_, AlIOS
7 AIO%
—— 1| AIO3
[ REAR VIEW
S = A8
i N{e]]
I\ - |

HOURS “MINUTES SECONDS

7] Je

Vi ve V3 V4 V5 VG

c 207313,
_é?7 ‘%)— .r 7
OE® ©ss ‘sc,.

ADY. HRS. ADV, MINL ADV. SEC.

SET sTOR

6?7 CLEAquN ‘%>
‘g@ ..’ @52.

DOWEQ CODE.  {PPS CODE CHAQGEQ

. FRONT VIEW. , . |
@ TEM | PARTNO. | DESCRIPTION Yoy | REMARKS
S LIST OF MATERIAL
n MAT'L. FINISH BY , | DATE FLOW CORPORATION
o l DR i 205 SIXTH STREET, CAMBRIDGE, MASS.
;\) UNLESS OTHERWISE SPECIFIED ::: Tme O I\SSIS-COMDOME NT
o FRACTIONS £1/64 3 LAYOUT
DECIMAL 9.005 PROD.
Approved For Release 2004/02/09 : CIA 71B00399R00Q300T50001-0 [[scae &7 [ owe. no.
REMOVE BURRS AND SHARP EDGES DO NOT SCALE PRINT |C—489Q‘ 41003 . l




—_— —

JUN— — — —_— —

Approved For Release 2064/62/09 : CIA-RDP71B00399R000300150001-0

| REVISIONS
I 5.75 colwev.| DESCRPTION [ v _Joame [are)
1} wis asveeoeoz - TS prg ]
HOURS MINUTES SECOMNDS
% .
7?2 0133
: / o A%)
T 2 2 _[
A ~ 503
o o
.5 2 2 AD;E:-R.S srom ADV, MIN, ADV, SEC. 2 50
CLEAR o o RUN .
—H®— —
ou MOD, DC. Ton
@ ¢ 0 @f || 1
power CODE  IPPS CODE. ofisheen J /
6.12 -9
: /3.2
&.50 /
[ 218 DIA. (4 HOLED)
ITEM I PART NO. i DESCRIPTION iQTY.JI REMARKS

H2°5 33091

Approved For Release 2004/02/09 : Cl4

LIST OF MATERIAL

FLOW CORPORATION

MAT'L, FINISH .8y / DATE
%J ral 205 SIXTH STREET, CAMBRIDGE, MASS.
UNLESS OTHERWISE SPECIFIED CHK. TITLE OUTL) ME
FRACTION ENG.
e +005 oD TCG. READER
ANGLES 30’ SCALE ———~—— | DWG. NO. REV.
RE 2001500040 |10 vor scae s | 4E9- 0100 L@lA




525 Fyndid

’ Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0
REV )
RV DESCRIPTION [ B [owie [ AP0
A_| _INTIAL 1
IO D, f B2 °CSKD T 294 DB,
K (G HOLES) 203 DI (4 HOLES)
,254-1 — &.125- /
T i
! |
j | ‘ 1 288
|
2375 | | | - } o
.Ls 19 i U Ci— *L
! \
7 S 2350-—] -22
- 4.3
6.63
TTEM i PART NO, i DESCRIPTION iow. i REMARKS

Approved Eor Release-2004/02/09-+-GIA

LIST OF MATERIAL

WMATL. .OG27THE ALUW)] FINISH Y /) DATE FLOW CORPORATION
W, z024-72 Gipoze [IDF 744 205 SIXTH STREET, CAMBRIDGE, MASS.
UNLESS OTHERWISE SPECIFIED CHK. e MOUNTING  PLAT F
FRACTIONS +1/64 ENG. o g |/ ] O
DECIMALS +.005(3R4c) Zo!(2mmce) (|PROD.
ANGLES +30' SCAlE /-/ | DWG. NO. REV.
REMOVE BURRS_AND SHARP EDGES DO NOT SCALE PRINT | ?8 G- s/r0/ Vid
VaVal o TaVaW B oV V. r.y
JUU TJIUUVUVY J

I T




Approved For Release 2004/02/09 : CIA-RDP71 B00399R00030015000’i-0

® G %} ( &)
l—(i?nﬁ hg):lssv)
Lt = &

Ty 3 Py K
H g 12 \ N
Py e\ N .
' / \ ! 27 |SRE-265-1] CONNECTOR 11 [WINCHESTER
| - WAV 26 |2432-1| STANDOFF \ | R&D
| \ 25 [INDI14 DIODE V| Ge
24 48630005 | ASSY PC-4 BOARD | FLow
| —
' 23] 489%- /107] SHIELD 2| Fiow
22[20G13 [ TRANSISTOR QPL
2l NEOPRENE RUBBER '8' Tax Ml s Reene oy
‘ 0 “ o Yo' THK AR
19 [7065K20 | SWITCH, TOGGLE.  DPST  (§2) | QITLEQHM
(D) ® @ & | T055K20] SWITCH, TOGGLE  SPST (o) I R |
17 [UGHGE/U | CONNECTOR, (32.3) 2 | AMPRENGL
1G] Y2 | BATTERY ®N-&) G| YARDNEY
1S | MOD 1650 OSCILLATOR  IMC D) | | FLOW CoRp |
14 | 254-S1 | HEAT SINK I [WAKEFIEAD NG
13 |DSMOATI5S | CONNECTOR @y ) | DEUTSCH
WOTE 12 | WD-225 | CONNECTOR D) 1 | WINCHESTER,
| INSULATE [TEM & FROM ITEM | BY 1 | 48961102 | MTG. BRACKET OSCILLATOR \ | Fiow
CEMLNTING, MYLAR TO \TEM | 10 48% 400041 ASSY PC-3 BOARD I Flow
9 hex-4003] v P2 v \ | _Frow
| 8 [48%:40002| " PC ] FLow
7 [489% 106-P2 SPACER, 4l Fiow
A 12| Fiow
5 8%~ 1103 | PANEL FRONT SILK_SCREEM i Fiow
4 [489G 1101 | MOUNTING DLATE 1 Fiow
= 3 |- ez p2 | COVER, RIGHT ] Flow
& 2 ih [ COVER. \EFT v Frou/
= ] CHASSIS v Flow
DESCRWTION Q. EEMARE i
> UST OF MATERIAL
a ArasH BY DATE FLOW CORPORATION
X i ) v 205 som s, Comsencs WAl
[ONIESS OTnewist SR ox_ e ) MMHAﬂ N
o IIE 8 \ATURE. TIME GOE
el l'—— o0 o e et | SRS~ 4B01 Q'
Approved For Release 2004702/09 - CTA-RDP7 TBUU399R000300T5000T-0




Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

2 -my A9

2%

o=

o

~ 5%

e e

3%,

NOTE |

”Pi NOT LSED DURANG OPERAT\O\I PRESET ONLY

3 MOUMT\NG PLATE RVMOVhD WHEN OVEN 1S USED

T

NPy

|

NOTE %}

POWER RESEY

Ty

1 REVISIONS
ECD.] REV. DESCRIPTION [ oy _[oaTe Jarro.
\2 [ A | wAs asde-cocoz

1 xS Bz

|
34 _|SRE-265°T CONNECTOR CRASSIS T WINCWESTER
P4 |5RE-26P3TCH coNNLCTDRngBL: WINCRESTER
PZP3[UG 1465 /U ONNECTOR (USE UGIBGA COAX) z SPL
J3[UG 1468 7Y AX-CHASSS CONNECTO (LT
P\ |PSMO7-7-I5P[EXTERNAL CONNECTOR = T _ONLY DEUTSCH €O
J1 JOSMOA-7- 1SS PRESEY CHASS1S CONNECTOR CEUTSCW CO.
TTEm PART NO. DESCRIFTION Qry. REMARKS
LIST OF MATERIAL
MATL FINISH BY DATE_]| FLOW CORPORATION
[COVER-STAWLESS STREL PASSWATEIDR/ [ Zar i, |u MaR 127 COOUDGE MILL ROAD, WATERTOWN, MASS.
UNLESS OTHERWISE SPECIFED CHk. P2 [3-15-44] TTLE
FRACTIONS w1/64 enG. J0Z  [:05+8 MINIATURE TIME CODE GENERATOR
DECIMALS +.005 PROD.
ANGLES +30° SCALE \:) ] ow ° " 1¢v
4]
REMOVE BURRS AND SHARP EDGES 2 e nnk 4 o PO NOT SCALE PRINT JC‘\BQG [eleloe) A
UUUIUVU TJIUV ™=u




Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

2 — 2 ANV,
8 5
33@-{ A2 Al 35@ _E AS P|2om
e 9
246>—_1 A2 Bi29 3@@ ‘1‘? AS R |4Aom
3 ] \3
25 A2 C |49 37@ AS s [1H
2 2
Uy ]9_‘

2 2 | A2 p2—{D |89 3e® [0 |Ac P27 |20
2 8 o 3
27@—‘ w | A E |09 39@ 2| Ab | U |AH

] 5
ORI = (> s ow
9 1
as@—{z A4 oo h 409 4\® EA" 3 _lw|iom
(-
30®—G_: A3 5 1T |\M 42@ 1'2 AS 3 |x |20omn
\3 e 5 2 =)
3 A3 | K| 2M 2@-——11} o | A\ Y [ipPS
©

M
ii
2
n
~

4M | Z | aRD.
\
33@——6: A4 p2 M| 8m \3@——‘
3
y O Lefmry e s
SN~ WV
© WINCHESTER
% ALL UNITS ARE T1. SN 74 LOOR-| SRE-265-F
rq -
A P-4 BOARD SCHEMATIC FLOW
S CORPORATION
E Qg—‘- 127 COOLIDGE HILL RD.
L1 5} P | SCALE WATERTOWN. MASS.
h (;}.] Approved For Release 2004/02/09 : CIA-RDP71B00 2ABR0EES0001-0 DWe. NO. 37‘6%-5?

DATE
{EXCEPT AS WOTED) 15-31-68[A48%9¢ ]




Approved For Release 2004/02/09 : CIA-RDP71B00399R000300150001-0

t.oos
I_— Repuce B 26oo
TI SN 294LO00R~)
(& REQ'D)

cro  1pps(-33)

< +
- FolL AND_ComPONENT SIDE CAMDION 16082,
i — =1 (22 RFQ'D) INSTALL /N ALL LETTERED HOLES

~ il CuT OFF
~< N - j’#j ===
N [Je<camsion z328-2 FLOW CORPORATION
n (24 RF@'D) 27 comoRE i o teroun WS
INSTALL IN ALL MoLeS NOT MARKED BY FoiL LETTERS ASSEMBLY
i eesd
;& NP8 42565 | D4BI6- 30005 3|
b Fom-g

/

T

N
~
Approved For-Release 2004/02/09 : CIA-RDP71B00399R000300150001-0




